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WELCOME TO CMRM6103/GMRM5103 

Welcome to CMRM6103 Research Methodology/GMRM5103 Research Methods 
in Competitive Intelligence which is one of the required courses for the Master of 
Information Technology (MIT) programme/Master of Information Science 
(Competitive Intelligence). This course assumes no previous knowledge and 
experience in ICT research methodology but students are encouraged to tap their 
experiences as working professionals, system administrators, and academicians 
and relate them to the concepts and theory discussed. This is a three credit course 
conducted over a semester of 14 weeks.  

WHAT WILL YOU GAIN FROM THIS COURSE? 

COURSE GUIDE DESCRIPTION 

The course begins with overview of research process and followed by techniques 
in literature review. The experimental design and research issues are based on 
common ICT scenario and principles. Both quantitative and qualitative methods 
are covered extensively. Design and development of instruments and issues 
relating validity and reliability also discussed. Various kind of sampling 
techniques are introduced with the procedure of selecting samples in a research 
project.  
 
One of the most important procedures in ICT research methodology is data 
collection methods. Techniques such as observation, interviews and survey 
research are discussed. Research ethics are also covered to expose students on the 
issues of integrity in research process. The final part of the course focuses on the 
research writing including proposal and research report.  

Aim of the Course 
The main aim of the course is to provide students with some fundamental 
principles and practices of research methodology in ICT setting and their 
application in the design of a research project. 

COURSE OBJECTIVES 

By the end of this course, you should be able to: 
 
1. Identify characteristic of ICT research methodology; 
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2. Compare between quantitative and qualitative research methods in ICT 
research; 

3. Discuss the difference between various types of data collection methods; 
 
4. Critique research in ICT and write a review of literature; and 
 
5. Demonstrate an ability to write a good and comprehensive research 

proposal.  

How do you get the most from this Course? 

COURSE PACKAGE 

In this course package, you are provided THREE course materials: 

(a) The Course Guide (you are currently reading); 

(b) The Course Content(consisting 13 topics); and 

(c) The course Assessment Guide (which describes the assignments to be 
submitted and the examinations you have to sit). 

 
Do ensure that you have all of these materials upon registration for this course 

COURSE TOPICS 

To enable students to achieve the objectives specified, CMRM6103/GMRM5103 
is divided into 13 topics (refer Table 1.0 below). Course Learning Outcomes are 
stated at the beginning of each topic indicating what you should be able to 
achieve after completing the topic.  
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Table 1.0 

Topic  Title  Weeks 

1 What is Research? 1 

2 ICT Research and Philosophies 2 

3 Review of Literature 3 

4 The Research Problem 4 

5 The Research Design 5 

6 Identifying Variables 6 

7 Hypothesis 7 

8 Quantitative Research Methods 8-9 

9 Qualitative Research Methods 10 

10 Sampling 11 

11 Validity and Reliability 12 

12 Writing A Research Proposal 13 

13 Writing A Research Report 14 
 
Topic 1: What is Research? 
This topic examines what are research and its characteristics, what research is not 
and steps in research process.  
 
Topic 2: ICT Research and Philosophies  
This topic explores the areas in ICT research and philosophies behind it. The 
second part of the topic deals with issues on research ethics.  
 
Topic 3: Review of Literature  
The first of the topic defines the importance of literature review in research 
methodology and procedures to review literature. The second part of the topic 
explores some common weakness encountered in review of literature and how to 
critique a journal article.  
 
Topic 4: The Research Problem  
This topic introduces the importance of research problem formulation and 
consideration during research problem selection. The topic further explores the 
steps in research problem formulation and concludes with sub-problems.  
 
Topic 5: The Research Design  
This topic presents the research designs and its functions. The second part of the 
topic explores different types of research designs such as weak designs and true 
designs.  
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Topic 6: Identifying Variables 
The topic describes research variables and underlying concepts. The topic 
proceeds to introduce different types of measurement scales for research.  
 
Topic 7: Hypothesis 
This topic focuses on hypothesis and its functions. The characteristics of 
hypotheses are also discussed as well as types of hypothesis.  
 
Topic 8: Quantitative Research Methods  
This topic introduces quantitative research methods and encompasses 
descriptive research designs within quantitative approach. The type of 
quantitative data analysis also discussed.  
 
Topic 9: Qualitative Research Methods  
This topic is devoted towards explaining the definition and types of qualitative 
research methods. The second part of the topic explores qualitative data analysis 
and explicates the differences between quantitative and qualitative research 
methods.  
 
Topic 10: Sampling 
The topic examines different types of sampling techniques, sample size selection 
and terminologies in sampling.  
 
Topic 11: Validity and Reliability 
This topic centres the importance of validity and reliability when undertaking a 
research project. Types of validity and reliability are described in detail. Methods 
identifying reliability are also discussed.  
 
Topic 12: Writing A Research Proposal 
This topic outlines the sections of a research proposal and suggestion on 
preparing a concise and comprehensive proposal. Common weaknesses in 
research proposal preparation are also highlighted.  
 
Topic 13: Writing A Research Report  
This topic focuses on writing research report and principles of research writing. 
The topic also explores the importance of publications and presentation of 
research outcome. 

MODULE CONTENT ORGANISATION  

As you are familiar with OUM learning style, the module will serve as your key 
material specifically designed to allow you to study at your own pace, anywhere 
and anytime. The module tells you what to read or do, when to read and when to 
do activities. To help you understand the course better, some diagrams and 
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examples are given to support all definitions and concepts in research 
methodology. The module has adopted the following components in each topic:  
 
(a) Topic Learning Outcomes  

Topic Learning Outcomes tell you what you will be able to achieve after 
completion of each topic.  This learning outcome should always be used as 
an indicator to guide your learning path throughout the semester. When 
finishing a topic, it is always good to check again the learning outcome to 
ensure that you achieved it accordingly. By implementing this, chances of 
understanding the contents of the course will improve dramatically.  
 

(b) Self-Test  
Questions are asked at certain sections of the topic to encourage review of 
what you have just read and learned in the module. The answers to these 
questions are found in paragraphs before the questions. The aim of the self-
test is to test immediately whether you understand the particular 
paragraph or not. Self-test will help to determine whether you understand 
the topic and prepare progressively towards assignments and examination.  

 
(c) Activity  

Activity questions aim to highlight key points and concepts dealt in each 
topic and extending to real-world scenario.  

 
(d) Summary  

Main themes and ideas of the particular topic are listed in brief sentences to 
provide a review of the topic. You should understand every statement 
mentioned in the summary and if not, please refer back the entire topic and 
find out what you are missing.  

 
(e) Key Terms 

Key terms are similar to key words of content and placed at the end of topic 
to ensure your awareness of the main ideas in the topic.  

 
(f) Discussion Questions  

Discussion questions are given to encourage group participation and 
interaction about the learning outcome of a particular topic. Students are 
encouraged to discuss those questions posed in this section using LMS.  

 
(g) References 

At the end of each topic, a list of references relating to the particular topic is 
given for further reading. Most of Internet-based articles and journals cited 
in this list are available in OUMÊs Digital Library.  
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ASSESSMENT METHOD 

Refer Table 2.0 for weighting and important dates for each type of assessments. 
 

Table 2.0: Assessment Details 
 

Course Type Weight Due Date 

CMRM6103 

 

1. Facilitator-Marked Assignment 
(a) Assignment1 (Individual) 
(b)  Assignment 2(Individual) 

 
50% 
50% 

 
3rd Seminar 
5th Seminar 

GMRM5103 1. Facilitator-Marked Assignment 
2.  Final Exam 

50% 
50% 

4th Seminar 

ASSIGNMENTS 

There will be 2 Facilitator Marked Assignments (FMA) for CMRM6103 Research 
Methodology but only ONE assignment for GMRM5103 Research Methods in 
Competitive Intelligence. Students are required to complete the module before 
working on the FMA. Specific instructions and guidelines are contained in the 
Course Assignment Guide provided.  
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FINAL EXAMINATION (50%) 

The final exam of GMRM5103 will be THREE HOURS (3 hours)duration and 
carries 50% of the total course assessment. It consists of two part: 
 
Part A Questions (Sample) 

 What is the difference between probability and non-probability sampling? 

 Define what research is.  

 List 3 types of qualitative research methods. 
 
Part B Questions (Sample) 

 Explain some techniques of qualitative data analysis. Provide some examples. 

 Describe the importance of literature review and explain the steps involved in 
reviewing a literature. 

 
Questions for final exam are closely related to ACTIVITY and DISCUSSION 
exercises that you have previously encountered in the module. It is good practice 
to use the time between finishing the last topic and sitting for the final exam to 
revise the entire course module.  

CLASS PARTICIPATION 

There will be discussion topics posted in LMS for each topic of this course. In 
each topic, students are required to respond to a question, give feedback on the 
issues discussed in the discussion board. Students are encouraged to give 
comments and critical reviews on the answers posted to increase intellectual 
discourse. Your participation in LMS discussion will indicate your contribution 
towards knowledge of the readings and your initiative to enhance quality of the 
discussion.  
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SUPPORT 

Seminars 
There are 15 hours of face-to-face interactions supporting the course. It consists of 
FIVE seminar sessions of 3 hours each. You will be notified of the dates, times 
and location of these seminars, together with the names and phone number of 
your facilitator, as soon as you are allocated a seminar group.  

VLE Online Discussion 
You should make use of the VLE platform to facilitate a better understanding of 
this course. Interaction with other students will greatly enhance your 
understanding of the course content, doing the assignment and preparation for 
the final examination.  

Facilitator 
Your facilitator will mark your assignments and provide assistance from time to 
time during the entire course period for the semester. Initiate some effort to 
discuss during seminar sessions or online if you have any difficulties in 
understanding any sections of the course content or if you have any question or 
problem with the assignments.  

Library Resources 
OUM Digital Library has a large collection of books and journals which you can 
access using your student ID. For CMRM6103 and GMRM5103, most of the 
references will be based on ACM journals which are available in OUM Digital 
Library.  

Learner Connexxions 
This is an online bulletin published by OUM to assist you with more information 
on distance learning. There are many hints that can incorporate your learning 
methodology for this course.  

FINAL REMARKS  
Once again, welcome to CMRM6103 Research Methodology/GMRM5103 
Research Methods in Competitive Intelligence. The contents of this course will 
provide the principles for doing research in ICT. Ideas and concepts presented in 
this module have practical applications which you can benefit in the long term. 
We wish you success in this course and hope you will enjoy your experience with 
OUM and progress in your pursuit of professional knowledge.  
 



 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 INTRODUCTION 
(a) (b) (c)

 

 
 

Figure 1.1(a): A scientist performing research in a lab 
Figure 1.1(b):  A student researching for information in a library 
Figure 1.1(c): A person with his computer doing research work 

 
The word „research‰ is often used in our everyday speech to cover a broad range 
of meanings. This may cause confusion to some of us, where it does not portray 
its actual meaning and sometimes comes with the intention to deceive. The claim 
that years of research has produced high quality product is misleading and 
simply the clever use of a catchword to get the attention of the public. 
 

ToTopic pic 

1
What is 
Research? 

 

1  

4. Explain the seven steps involved in research process. 

3. Describe at least eight  research characteristics; and 

1. Define what is research; 

2. Identify what research is not; 

By the end of this topic, you should be able to:

LEARNING OUTCOMES 
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Do you know that research is also not merely information gathering according to 
Leedy (1974)? We must differentiate between true research approach and the 
accumulation of facts.  
 
In this topic, we will discuss in more detail about the meaning of research. Then 
in section 1.2, we will look at what research is not. We will discuss the 
characteristics of research in section 1.3. Finally in section 1.4, we will learn about 
the 7 steps involved in the research process. 

 DEFINITION OF RESEARCH 1.1 

Let us just look at the following definition of research. 
 

 
 

Research is a systematic process of information (data) acquisition and analysis 
in order to increase understanding about a phenomenon we are interested in or 
concerned about. 

People often use a systematic approach when they collect and interpret 
information to solve problems in their daily lives. It is a scientific method of 
collecting information about the hypothesised relations between phenomena. For 
example, you might be interested to perform a research in order to find out/ 
investigate if there is a relationship between user interface reliability and 
performance of search engine.  
 
John Dewey (1933) highlighted the scientific method as he listed down the 
following steps. Table 1.1 summarises the steps taken in scientific method. 
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Table 1.1:  Steps in Scientific Method 

No Steps Method 

1 Hypothesis formulation A statement about the relationship 
between two or more theoretical 
entities 

2 Testing the hypothesis Design a study or framework to 
examine whether the relationships 
between the entities are as 
hypothesized 

3 Data collection Process of collecting and preparing 
data pertaining to the study 

4 Accept / Reject Decide to accept or reject the 
hypothesis 

 
The purpose of using a scientific method is to enable researchers or students to 
describe the relations between factors; to predict what might happen; to control 
(when variables are manipulated, does it lead to certain cause or condition) and 
to explain the investigated phenomena. 
 

  WHAT RESEARCH IS NOT 1.2 

Earlier, we have looked at the definition of research.  In order for us to better 
understand what research is, probably it would be helpful for us to look at what 
research is not.  
 
(a) Research is not merely information gathering  

A typical example would be a student who claims that he or she went to 
library to do research and learned a lot about information security. This 
student has been given the idea that research means going to the library to 
get information or to glance at a few facts. This may be information 
discovery: it may be learning reference skills but it certainly is not research. 

   
(b) Research is not a mere transportation of facts from one location to another  

Research is not locating or transporting information from one source to 
another source. Such activity is of course more realistically called fact 
discovery or fact transportation. It missed the essence of research and the 
interpretation of data. 
 
 
 



  TOPIC 1    WHAT IS RESEARCH? 4 

(c) Research is not merely rummaging for information  
Rummaging, whether through oneÊs personal records or at the public or 
college library, is not research. It is more accurately called an exercise in 
self-enlightenment.  

 
(d) Research is not a catchword used to get attention  

Research is not branding or „catchword‰ to get public attention for 
products or services. Example: A company using the phrase „years of 
research has produced this high quality product,‰ is simply demonstrating 
the clever use of a catchword. 
 

 

Identify the different ways in which the word „research‰ has been 
used in the statements above. 

ACTIVITY 1.1 

 RESEARCH CHARACTERISTICS  1.3 

Research is a procedure by which we attempt to find systematically and with the 
support of demonstrable fact. This will eventually lead to the answer to a 
question or the resolution of a problem. Research has eight distinct 
characteristics: 

 Research originates with a question or problem in the mind of the researcher; 

 Research requires a clear goal; 

 Research requires a specific plan or procedure; 

 Research usually divides the principal problem into more manageable 
subproblems; 

 Research is guided by the specific research problem, questions or hypothesis; 

 Research accepts certain critical assumptions; 

 Research requires the collection and interpretation of data in an attempt to 
resolve the problem that initiated the research; and 

 Research is, by its nature, cyclical or more exactly helical. 

Figure 1.2 clearly lists out the 8 research characteristics.  
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Figure 1.2: Eight research characteristics 
 

 

SELF-CHECK 1.1 

1. Define research in your own words. 

2. Recall the eight characteristics of research. 
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 THE RESEARCH PROCESS 1.4 

A research process is a step-by-step procedure taken in developing your research 
content or paper. The process involves identifying, locating, assessing, analysing, 
and then developing and expressing your ideas. For many beginning researchers 
and graduate students, identifying a research problem could be difficult. There 
are some cases of graduate students who have completed their coursework 
requirement but face difficulties at the thesis stage and they never graduate. It 
would be an ideal practice that students start looking for problem definition and 
identification very much earlier so that they can explore them throughout their 
coursework. 
 
Where and how does one find research problems in ICT? Our daily life, tasks, 
lifestyle and career are seamlessly linked with information and communication 
technologies. They are all around us. Networking, communication systems, 
computer systems, information security and software engineering are abundant 
with unsolved problems and challenges. More often than not, a researcher could 
have started with a general statement or a confused notion of a research problem. 
Not to worry, as this is part of the complexity and nature of the entire research 
process. Generally, there are 7 steps involved in the research process. Figure 1.3 
is to help you understand the research process better. 
 

 
Figure 1.3:  Research process   
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As we can see from Figure 1.3, research process can be divided into seven (7) 
processes.  Let us now look at each of the steps in detail. 
 
(a) Problem Definition and Identification  
 

 

 

First of all, you need to identify a 
problem in the ICT field that is close to 
your interest or maybe closely related to 
your specialisation. As a student, you 
should have acquired vast knowledge in 
your area of interest that is designed for 
long-term accumulative process. 

For example, you are to design and develop a knowledge management 
framework for best practices of your organisation, qualitative analysis of 
customer and companyÊs role in e-commerce, implementation of 
service-oriented architecture in supply chain management and so forth.  

 
(b) Literature Review 

The scope in ICT is huge and always proven to be expanding rapidly. 
Therefore, it is important for you to have a proper literature review in your 
area of study. Literature review can reveal similar investigation and can 
show and suggest approaches in dealing with similar problems.  

 

 

For example, if you are interested in exploring web-based database 
management for specific application, you should start with textbooks 
in that area or chapters of books related to databases and web-based 
services. Textbooks could provide fundamental knowledge to start 
with particular area.  

 
However, journals and thesis could provide critical information as they 
review the related literature. Journals and thesis can reveal source of data 
which are never known to you. It could also introduce you to significant 
research personalities whose research and writings are not known to you. If 
you are interested in software engineering research, then you should read  
ACM Transactions on Software Engineering and Methodology and the 
Elsevier Journal of Systems and Software. 
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Figure 1.4: IEEE Journal, and ACM Online Journal and Elsevier Journal of 
System and Software stores huge amount of research/conference 

papers in an online format 
 
Generally, students tend to refer to other popular sources such as 
magazines and newspapers compared to journals and theses. Journals are 
presumed to be the original source of information into unexplored area of 
ICT since technologies in ICT become obsolete rapidly. Thus, the challenge 
is to extract new ideas and methods that never occured to you prior to 
starting your research. Leading edge research in ICT are broad and could 
always be tracked accordingly in prominent journals such as IEEE 
Transcations and ACM (refer Figure 1.4). 

 

Upon deciding the research problem and 
having a clear idea on the related literature, 
the next step is to select and plan the 
research design, subjects, as well as to 
identify data collection techniques. Research 
design is crucial as it provides overall 
structure for the research procedure, the 
data that a researcher collects and the data 
analysis that a researcher conducts. It is a 
plan that would ensure the success of your 
research by identifying resources, 
procedures and data, with the goal from the 
very beginning. 

(c) Selection of Research Design, Subjects and Data Collection Technique(s)  
 
 

 
 
 
 
(d) Data Gathering 

We understood that research design provides the design of the particular 
research and method of data collection to answer the research question we 
formulated earlier. 
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We will discuss the Quantitative Approach in detail in the coming topics. 
 

 
 
For that, we will discuss in detail the Qualitative data collection methods in 
topics to come. 
 

For example, say one of your research questions is to measure the 
relationship between bandwidth and quality of service in university 
network. To answer this question you have to collect data on the 
bandwidth capacity of all network infrastructure within the university 
area. This can be done by using the existing instrument or by 
developing software-based network analyser and administering it to 
samples of network cluster. In this type of data gathering, you will be 
using quantitative data collection method.  

On the other hand, if you are interested in the security and reliability of 
university network, you may gather data on types of firewall 
configuration and security attacks faced by the network. For instance, you 
can propose a new Novell firewall framework with intrusion prevention 
system, by using structured observation checklist and record all security 
attack occurrences on the university network. Here, you are using 
qualitative data collection methods. 

(e) Data Processing and Analysis 
 

 
 
Typically, in any field research, the data collected need to be analysed and 
computed in order to provide us with the inferential and interpretation on 
the studied problem. If the research question involves reasoning the 
quantitative approach, statistical methods are used in the analysis. The 
analysed data will be presented in Tables and Graphs. A researcher then 
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interprets the data in relation to the research questions based on the 
analysis performed.  
 
On the other hand, for qualitative approach, the information will be coded, 
justified and presented with valid reasoning. 
 

(f) Implications, Conclusions and Recommendations 
Implications and conclusions are important justification that every 
researcher should take note as part of the research process. The novelty of 
the work, contribution of new knowledge will be seen in the „implications‰ 
and „conclusion‰ parts of the entire research. Recommendations normally 
highlight a few potential research questions which should be derived at the 
end of the research process and foster research continuation based on the 
new findings. Now, we can see clearly why research is said to be helical or 
cyclical, which means that research begets more research and one can come 
across additional problems that need resolving after a conclusion is 
reached.  
 

(g) Publish and Communicate Results 
Once the findings of the research obtained, it is important for you to 
communicate with other fellow researchers and practitioners. The obtained 
results should be published in journals and conference proceedings as those 
are designed as platform for interested parties to communicate and discuss 
on the findings.  
 
In the field of ICT, there are few reputable journals like ACM, Elsevier and 
IEEE Transactions which could serve as a wide-reaching medium to the 
experts of similar area. If you are a graduate student, you will be most 
probably communicating your findings in  the form of thesis or 
dissertation. This is an established format for presenting findings of your 
research in the academic world. 
 

 

SELF-CHECK 1.2 

How do you go about finding an unexplored area or a  research 
problem in ICT? 
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 The word „research‰ has been defined in many different ways and 

sometimes comes with the intention to deceive  

 Research is the systematic process of information (data) acquisition and 
analysis in order to increase understanding about a phenomenon that we are 
interested in or concerned about. 

 The purpose of scientific method is to describe, explain, control and predict 
the related phenomena.  

 Research has eight distinct characteristics which explain the nature of 
research universally.  

 ICT research is defined as research that investigates the emergence and 
usability of information and communication technologies in various fields.  

 The seven steps of the research process is a universal guide that is useful for 
his/her researcher to begin his/her research work. 

 Research is always cyclical, meaning that the end outcome obtained from the 
entire research process  can be formulated to become a new research problem. 
Thus, the process is never ending. 

 Some prominent research journal transactions in ICT are ACM, IEEE and 
Elsevier.  
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Characteristics of research  

Data analysis 

Data collection  

Literature review  

Problem identification  

Research  design   

Scientific method  

The research process  

 

 

1. Write down your definition of research. 

2. Discuss some ICT research you have read and come across. [Go 
to OUMÊs Digital Library and click on ÂACMÊ which has a good 
collection of journals in ICT]  

3. List the current scenario or thinking on ICT research in your field 
of interest. 

 

 

OUMÊs Digital Library 
 
Glass R. L., Ramesh V.  & Vessey I. (2004). An analysis of research in computing 

disciplines. Communications of the ACM, Volume 47, Issue 6. ACM Press.  
[available at ACM] 

 
Holz, H. J., Applin, A., Haberman, B., Joyce, D., Purchase, H., Reed, C. (2006). 

Research methods in computing: What are they and how should we teach  
them,ACM SIGCSE Bulletin,Volume 38,Issue 4,ACM Press.  [available at 
ACM]  

 
Books 
 
Leedy P. D. &  Ormrod J. E. (2001). Practical research: Planning and design.  

New Jersey: Pearson Merrill Prentice Hall.  
 
Mitchell, M., & Jolley, J. (1988). Research design explained. New York: Holt, 

Rinehart  and Winston. 
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Internet Resources  
 
Vagner, K. W. (2007). Introduction to research methods .[Electronic version] 

http://psychology.about.com/od/researchmethods/ss/ expdesintro.htm. 
 
Trochim, W. K. (2007). Research method tutorials [Electronic version] 

http://www.socialresearchmethods.net/tutorial/tutorial.htm. 

http://psychology.about.com/od/researchmethods/ss/%20expdesintro.htm
http://www.socialresearchmethods.net/tutorial/tutorial.htm
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4. Elaborate on the five main research techniques for IT; and 

5. Recognise the four common ethical issues in research.  

2. Identify various research topics and categories in IT;  

3. Describe the three major IT research traditions;  

LEARNING OUTCOMES 
By the end of this topic, you should be able to: 

1. Describe the three research environments within the research 
orientation; 



                                            TOPIC 2  ICT RESEARCH AND PHILOSOPHIES     
 
 

15

 

 RESEARCH FOCUS IN INFORMATION 
TECHNOLOGY 

2.1 

Information technology has been undergoing tremendous change and many 
researchers agree that its future success depends upon the blending of four major 
areas: information, process, vision and human behavioural patterns. The broad 
scope of Information Technology is expanding in terms of research in all 
associated fields and producing state-of-the-art outcome rapidly. Today, many IT 
research projects are deployed using empirical methodology. This is due to the 
belief that practical application of a theory leads to evidence, rather than initial 
generation of theoretical ideas and representing new innovation and knowledge 
contribution. Technological advances in IT lead to many new exciting directions. 
Heiskanen and Newman, 1997; Moody, 2000 stated that researchers from the IT 
professional community often function as „reflective practitioners‰ whereas 
linking the interest of professionals and academic arena. This kind of paradigm is 
dominant in IT research because research methodology is often drived by nature 
of research problem(Remenyi,1998).  

2.1.1 Research Orientation of IT 

Research orientation of IT includes the following three environments (Figure 2.1): 
 

 
Figure 2.1:  Research orientation of IT 

 
User environment corresponds to the implication of IT in distributed communities 
with population, samples and technology infrastructure. In user environment, the 
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research orientation requires methodologies of multi-discipline and contribute 
towards scientific knowledge,information science,computer mediated 
communication studies and knowledge process under the domain of IT.  
 
IT/Information System development environment refers to development of 
software tools or enterprise systems to do specific tasks. This includes to the 
extend of knowledge management methodologies.  
 
IT/Information System operation environments justifies temporal and social 
dynamics of the quality and reliability if information and information systems 
itself. The research focuses primarily on the role of the information systems and 
how it fir in their social contexts. It is also worth mentioning that IT subsequently  
leads to most common subdivision in computing field. Three major subdivisions 
are: 

(a) Computer Science(CS); 

(b) Software Engineering(SE); and  

(c) Information Systems(IS).  

2.1.2 Various Research Direction and Topic Categories 

Various research direction and topic categories becomes main stream in the field 
of computing (Glass 2004). Figure 2.2 shows the common scope in IT research 
direction and topic categories. 
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Figure 2.2:  Various research topics and categories 
 

 

SELF-CHECK  2.1 

1. Define 3 research orientations in IT. 

2. What are some the subdivisions of IT that lead to computing? 
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  RESEARCH PHILOSOPHIES AND 
 PRINCIPLES  
2.2 

A research and its process are always driven by some philosophies, principles and  
motivation. The attitude of seeking the truth are the main agenda and part of the 
research characteristics. Some motivation defined for doing research are: 
 
(a) Pure research: This approach is undertaken in order to contribute to abstract 

and theoretical understanding 
 
(b) Instrumentalist research: An alternative motivation is to contribute to 

understanding in order to be able to more effectively act or to Âdesign 
interventionsÊ into the environment.  

 
There are 2 sub-categories in instrumentalist research: 

(i) Applied research : 
commences with a technology( an artefact, a technique or combination of 
both) and uses it in an experimental fashion to intervene into 
personal,organisational or social processes. 

(ii) Problem-oriented research  
It begins with a problem and expreiments with existing technologies and/ 
or prototypes new ones, in an effort to devise a solution. 

 
In IT, much of the research scopes are based on instrumentalist research. IT has 
been enabler and tool for technology implementation and a primary mechanism 
for computing research. We can justify this because of diversity in IT, most of the 
research work conducted are concern with application of the fundamental 
knowledge to solve specific problems. Now, let us see the major research 
philisophies traditions in a research methodology.  
 
The 3 major research traditions widely practiced(Roger Clarke,2000) are discuss 
further.  

2.2.1 Conventional Scientific Research  

Conventional research adopts the assumption that there is a real 
world,comprising objects and processes. This real world cannot be directly 
understood by humans nor ÂcapturedÊ into human artefacts. However it can be 
observed. On the basis of observation of the real world, humans form theories as 
to how it came to be the way it is, and how and why the processes take place. This 
type of research focuses on theory testing or more appropriately on hypothesis( 
we will discuss in detail on hypothesis in Topic 7). Since no theory can be used as 
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basis, it may be necessary to undertake Âexploratory researchÊ. This involves open-
ended study,largely unguided by theory and intended to provide a new body of 
empricial knowledge from which theories might be able to be postulated. 
Therefore, we can summarise the conventional method consists of new 
hypotheses from an existing theory, testing them and include the results to the 
body of knowledge. It presupposes the existence of  the folowing (Figure 2.2). 

 

 
Figure 2.2: Considerations of conventional scientific research 

2.2.2 Interpretivist Research  

Conventional science is based on 'rational positivist' thought. This includes the 
presumptions that there is a 'real world', that data can be gathered by observing it, 
and that those data are factual, truthful and unambiguous. The 'post-positivist', 
'interpretivist' philosophy, on the other hand, asserts that these assumptions are 
unwarranted, that 'facts' and 'truth' are unrealistic, that 'objective' observation is 
impossible, and that the act of observation-and-interpretation is dependent on the 
perspective adopted by the observer. The interpretivist approach confronts the 
difficulties presented by the nature of the research domain, and in particular:  

(a) The intangibility of many of the factors and relationships;  

(b) The inherent involvement of the researcher within the research domain; the 
dependence of outcomes on the researcher's perspective of the following as 
illustrated by Figure 2.3. 
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Figure 2.3: Factors influencing dependence of outcomes 

2.2.3 Engineering Research  

Engineering research is concerned with the following:  

(a) Application;  

(b) Testing;  

(c) Stretching;  

(d) Breaking of artefact; and  

(e) The conceptualisation, prototyping, construction, demonstration and 
application of new technology.  

 
Embedded systems and hardware for IT infrastructure and prototypes are 
grouped in engineering research. 

 

ACTIVITY 2.1 

Identify the philosophical and motivation of doing research in IT. 
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 COMMON RESEARCH TECHNIQUES FOR IT 

 
In IT, there are few common research techniques which is widely used. As you 
know, IT research is diversified and there is need for inter-disciplinary approach 
to solve a research problem. Some common research techniques that can be used 
for IT (Roger Clarke,2000) are: 

(a) Non-empirical techniques;  

(b) Scientific research techniques;  

(c) Interpretivist research techniques;  

(d) Research techniques at the scientific/interpretivist boundary; and  

(e) Engineering research techniques.  
 

Let us look at each of the research techniques listed above in more detail, as 
tabulated in Table 2.1 below. 

 
Table 2.1: Common Research Techniques for IT  

 
# Research 

technique 
Descriptions Primary components Descriptions of 

primary 
components 

Conceptual research   
 

Based on opinion 
and speculation 
and at times 
argumentative 

(a) Non-Empirical 
Techniques 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This technique 
is not based on 
evidence from 
the real world 
but on data 
gathered 
previously for 
another 
purpose 

Theorem proof Corresponds to 
formal methods 
and 
mathematical 
abstractions. This 
technique is 
widely used in 
the field of 
computer science 

2.3 
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Table 2.1 ( Continued) 

Simulation A simplified 
model of a 
complex 
environment. 
Researchers try to 
perform 
experimentation 
which is not 
possible in real-
world setting. A 
good example is 
research work in 
networking and 
communication 
whereas 
extensive 
simulation 
studies are done. 

Futures research, 
scenario-building, 
and game- or role-
playing 

New ideas 
generated by 
individuals and 
finding 
relationships 
between 
variables. This 
technique often 
applied in the 
information 
systems 
discipline using 
the Delphi 
technique 
(Delbecq et al., 
1975) 

   

review of existing 
literature, or 'meta-
analysisÊ 

a thorough 
review on 
literature to find 
the research 
methods adopted 
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Table 2.1 ( Continued) 

Forecasting Uses regression 
and time-series 
technique. An 
example of 
research work is 
IT trend survey 
based research. 

Field 
experimentation and 
quasi-experimental 
designs 

Opportunities are 
sought in the 
real-world which 
enable many 
factors, which 
would otherwise 
confound the 
results, to be 
isolated, or 
controlled for 
(Cook & 
Campbell 1979) 

(b) Scientific 
Research 
Techniques 
 

It is applied by 
information 
systems 
researchers 
generally 
within the 
scientific 
domain.  
 

Laboratory 
experimentation 

creating an 
artificial 
environment for 
variables.  

(c) Interpretivist 
Research 
Techniques  
 

This technique 
uses 
interpretivist in 
its research 
style and 
presentation 

descriptive/interpreti
ve research 

One of the 
common 
approach for IT 
with empirical 
observation using 
limited formal 
rigor. The entire 
research process 
will conclude 
with a peer 
review and data 
collection as well 
as analysis.  
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Table 2.1 ( Continued) 

Focus group research Involves a group 
or people and 
discuss the topic 
and how they are 
affected by 
technology or 
application. A 
good example is 
an IT survey 
research using 
interview as 
instrument.  

   

action research The researcher 
plays an active 
role in the object 
of study, e.g. by 
acting as a 
change-agent in 
relation to the 
process being 
researched.  

   ethnographic 
research 

Ethnographic 
research comes 
from the 
discipline of 
social and 
cultural 
anthropology 
where an 
ethnographer is 
required to spend 
a significant 
amount of time 
in the field 
whereas they 
involved 
themselves for 
direct 
observation. 
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Table 2.1 ( Continued) 

   Grounded theory Is a research 
method that seeks 
to develop theory 
that is grounded in 
data systematically 
gathered and 
analysed ( we will 
discuss this in 
detail in Topic 9) 

Field study The theme of a 
research work is 
subjected to direct 
observation by the 
researcher (Klein & 
Myers 1999) 
 

Questionnaire-
 based survey

A survey based on 
questions 
distributed, 
interviews 
conducted and also 
verbal feedbacks. It 
is common 
technique and 
widely accepted in 
most of the 
research field.  

Interview-based 
survey 

Data collection for 
research based on 
interviews and 
interaction 

(d) Research 
Techniques at the 
Scientific 
/Interpretivist 
Boundary 
 

Some 
techniques can 
be applied 
either in a 
scientific or an 
interpretivist 
perspective. 
Focus on 
scientific 
perspective is 
on the 
instrument 
used while for 
interpretivist 
on openness of 
alternative 
perspectives. 
Researchers 
have the choice 
to select the 
appropriate 
techniques 
based on their 
research 
question.  Case study Generally involves 

collection of data 
from various 
source about 
phenomenon in 
real-world setting 
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Table 2.1 ( Continued) 

(e) Engineering 
Research 
Techniques 
 

This technique 
corresponds to 
IT research 
widely 
deployed in 
computer 
science and 
computer 
engineering 
field.  
 

Construction Involves the 
conception, design 
and creation (or 
'prototyping') of an 
information 
technology artefact 
and/or technique 
(most commonly a 
computer program, 
but sometimes a 
physical device, 
embedded design 
or a method). The 
new technology is 
designed to 
intervene in some 
setting, or to enable 
some function to be 
performed, or some 
aim to be realised. 

   Destruction New information is 
generated 
concerning the 
characteristics of an 
existing class of 
technologies. This 
is typically 
achieved through 
testing the 
technology, or 
applying it in new 
ways.(Roger 2000) 

 

 

ACTIVITY 2.2 

There are 5 main research techniques in IT. By using Table 2.1, draw a 
mind map that summarises the 5 techniques. Share the mind map with 
your coursemates. 
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 RESEARCH ETHICS  2.4 

 

As a general rule of thumb, 
we know that all professions 
are governed by a certain 
code of conduct or ethics that 
has evolved over the years to 
accommodate the values, 
needs and expectations of 
those who hold a stake in the 
professions. The same 
principles applies to a 
research process. 
 

 
A researcher should emphasise ethics in undertaking a research process. Most 
ethical issues concerning research fall into four categories: 
 
(a) Informed Consent  

Respondents in research study should be told and informed about the 
nature of the study and given the choice of participating or not participating. 
A respondent also has the right to withdraw from  the research study 
anytime they desired. This means that participation should be strictly 
voluntary. In IT surveys, it is common practice to present an informed 
consent form that describes the nature of the research work as well as the 
nature of respondents participation in it.  
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(b) Protection of Harm 
Researchers should not expose their respondents to physical or 
psychological harm. This applies in all situation especially during data 
collection period from respondents or during subjectsÊ involvement in 
experiment. In such cases, a researcher should carefully examine whether 
respondentsÊ involvement is likely to cause harm. Therefore, it is important 
to educate the respondents earlier before conducting any study or 
experiments.  
 

(c) Confidentiality  
Sharing information about respondents in your research work for purposes 
other than research is unethical. In ICT, privacy and confidentiality have 
always been a great concern. There are cases where respondentsÊ 
information used for spamming or refferal listing for consumer products. It 
is unethical to release your respondents information to third parties. 
Therefore, you need to ensure that after information has been collected, its 
source cannot be known. Maintain anonymity and confidentiality in treating 
your respondents. 

 
(d) Seeking sensitive information 

Certain types of information can be regarded as sensitive and might not be 
convenient for a respondent in a research study. However, if your research 
work needs such crucial information especially in providing new 
contribution to a body of knowledge, the best thing to do will be to ask 
respondentsÊ permission to proceed on obtaining such information. Give 
them sufficient time to decide if they want to participate without any 
inducement.  

We have discussed ethical issues involving research participants and the 
research process. However, there is also equally important consideration 
towards ethical issues relating to a researcher. Following are the ethical 
issues related: 

 
(i) Plagiarism  

The most important issue in academic and research integrity is 
plagiarism. Researchers who claim work done by someone else as their 
own work are very much unethical. This includes taking credit 
deliberately or not deliberately for works produced by another without 
giving proper acknowledgement.  

Works includes photographs, charts, graphs, drawings, statistics, 
interviews and texts posted on the Web or journal articles. To avoid 
plagiarism, paraphrase clauses, sentences or paragraphs in your own 
words and cite your source.  
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(ii) Bias 

Bias on researchersÊ part is unethical. Bias is deliberate attempt either 
to hide what you have found in your studies or highlighting 
something which is not true. In academic and research platform, a 
research should report and cite the true findings honestly and without 
any bias. 
 

 

 

Visit the following website to read an article entitled „What is Ethics in 
Research & Why is It Important?‰ written by David B. Resnik, J.D., Ph.D.  
http://www.niehs.nih.gov/research/resources/bioethics/whatis.cfm 
Last Accessed: 3/1/2008 
Answer the following questions once you are done with the article. 
(a) Why it is important to adhere to ethical norms in research? 
(b) Research on professional associations, government agencies or 

universities that have adopted specific codes, rules and policies 
relating to research ethics in Malaysia. 

Post your answers in the myLMS online discussions.  What have you 
learned from this activity? 
 

ACTIVITY 2.3 

 

SELF-CHECK 2.2 

1. What is plagiarism? 

2. What are the ethical issues related to a research project? 

 

• Research orientation in IT includes three environments: User environment, 
IT/Information System development and IT/Information System    operation 
environment.  

 Instrumentalist research is an alternative motivation to contribute to 
understanding in order to be able to more effectively act or to design 
interventions into the environment.  

 Applied research commences with a technology (an artefact, a technique or 
combination of both) and uses it in an experimental fashion to intervene into 
personal, organisational or social processes.  
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 Problem-oriented research begins with a problem and experiments with 
existing technologies and/ or prototypes new ones, in an effort to devise a 
solution.  

 There are 5 common research techniques in IT; non-empiricial techniques, 
scientific research techniques, interpretivist techniques, research techniques at 
the scientific/interpretivist boundary and engineering research techniques.  

 A researcher should emphasise ethical issues in undertaking a research 
process. 

 Plagiarism and bias are two ethcial issues that are directly related to a 
researcher when undertaking a research project.  

 Plagiarism and bias should be avoided by all means as these could jeopardise 
the research outcomesÊ integrity. 

 

 

Applied research    

Bias    

Construction 

Destruction 

Grounded theory 

Interpretivist   

Instrumentalist research   

Non-empirical techniques 

Plagiarism   

Problem-oriented research 

Research ethics 

Scientific research techniques 

 

 

1. Choose an IT research article and identify the research techniques 
used in the work. [Go to OUMÊs Digital Library and click on 
„ACM‰ which has a good collection of journals in ICT]  

2. Discuss how you can avoid plagiarism during a research process. 

3. List some of specific ethical issues in the field of IT research that 
you feel relevant.  
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Books 

Leedy, P. D. & Ormrod, J. E. (2001). Practical research: planning and design. 
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Remenyi, D., Williams, B., Money, A., Swartz, E. (1998). Doing research in 
business and management. London: Sage Publications. 

 
Journals/Proceedings  
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Analysis for Field Settings., Chicago, Illinois: Rand McNally. 
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Internet Resources  
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[Electronic version] 
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 INTRODUCTION 

 

 

 

 

 

 
 
 
 
 
 

A literature review uses as its database reports of primary or original 
scholarship, and does not report new primary scholarship itself.  The 
primary reports used in the literature may be verbal, but in the vast 
majority of cases reports are written documents. The types of scholarship 
may be empirical, theoretical, critical/analytic or methodological in nature. 
Second, a literature review seeks to describe, summarise, evaluate, clarify 
and/or integrate the content of primary reports. 
 

Cooper, H. M. (1989) Integrating research: a guide for literature reviews,   
2nd Ed, Sage Publications, Newbury Park, Calif. 
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Review of 
Literature   

LEARNING OUTCOMES 

By the end of this topic, you should be able to: 

 Define what is review of literature; 

 Identify the  importance of a good literature review; 

 List the ideal procedures for review of literature; 

 Describe common weaknesses in review of literature; and 

 Critique a journal article.  

1.

2.

3.

4.

5.
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Do you agree with the statement by Cooper? The review of literature has not 
been properly understood by some graduate students. Some students have the 
opinion that literature review means collecting and compiling facts for the 
research being undertaken. In fact, the literature review process needs analytical 
thinking, critiquing ability and empirical approach. The review of literature is a 
standard topic of a research report especially thesis or dissertation. Review of 
literature is an integral part of an entire research process. When you undertake a 
research process, review of literature will help you to establish the theoretical 
roots of your field of interest, clarify your ideas and develop your methodology. 
The review of literature also helps you to integrate your findings with the 
existing body of knowledge once. You must remember that one of your 
important responsibilities in research is to compare your findings with those of 
others, and that is why we said review of literature plays a very important role in 
the research process.  
 
In this topic, you will first define what is literature review. In Section 3.2, we will 
explain to you the importance of literature review. Following that, you will look 
at the 4 steps in literature review.  After that, the topic will present to you the 
common weaknesses faced by researchers in completing a literature review. 
Finally, this topic will invite you to look at the steps required in reviewing 
journals. We hope this topic will guide you in your research progress.  All the 
best! 
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  WHAT IS LITERATURE REVIEW? 3.1 

The aim of literature review is to highlight what has been done so far in the field 
of interest and how your findings relate to earlier research. The review of 
literature also indicates the following: 

(a) Approaches; 

(b) Methods;  

(c) Variables used; and  

(d) Statistical procedure.  
 
Of foremost importance in a literature review is the findings itself. In the field of 
ICT, compiling literature review has always been a challange. This is due to the 
nature of computing and information field which go through tremendous 
changes and new findings within a short period. The review gives an overview 
on findings based on previous research work done at the time of research period. 
The review also traces the general patterns of the findings and the conclusions 
that can be made based on the findings. 
 

 
 

Generally, review of literature provides in-depth understanding and 
explanation on how your findings are similar to or novel from previous 
research work.  

For example, your literature review could justify whether your work is an 
extension of what others have done. It could also indicate whether you are trying 
to replicate earlier studies in a different context. A good example would be a 
researcher who uses Service Oriented Architecture of software system to develop 
hardware modelling requirements. This is a good example of using existing 
studies in different contexts. 
 
Review of literature also reveals techniques and statistical procedures that have 
not been attempted by others. To accomplish review of literature, you need to 
locate, read and evaluate research documents, reports as well as thesis and other 
sources of academic materials. Review done for one particular research process 
must be extensive and thorough because you are aiming to obtain a detailed 
account of the topic being studied. Normally, the emphasis and weight are 
heavier for PhD work since the results of PhD should be novel and narrowed 
down to a very specific research problem. 
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ACTIVITY 3.1 

Think of some obstacles graduate students are facing when doing 
Literature Review in ICT for their theses or research report. 

   THE IMPORTANCE OF LITERATURE 
REVIEW 

3.2 

Reviewing literature can be time-consuming and daunting. However, it is always 
rewarding. A review of literature has a number of functions in research 
methodology, as illustrated in Figure 3.1 below. 
 

 
 

Figure 3.1:  Functions of literature review in research 
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The following are the main importance of literature review:  
 
(a) Improve your Research Methodology 

Literature review helps you to acquire methodologies used by other 
researchers to find and solve research questions similar to the ones you are 
investigating. It will explain the procedures other researchers used and 
methods similar to the ones you are proposing. It will give you an idea 
whether the methods other researchers used worked for them and what are 
the problems they faced. By doing a review of literature, you will become 
aware of pitfalls and problems and could strategise well to select a 
methodology that you feel will suit your research work better.  

 
(b) Focus on Research Problem 
 Review of literature could help you shape your research problem because 

the process of reviewing the literature helps you to understand the subject 
area better and thus helps you to conceptualise your research problem 
clearly and precisely. In addition, it also helps to understand the 
relationship between your research problem and body of knowledge in 
your research area. 

 
(c) Cater to Knowledge Base for Research Area 
 One of the most important objectives of literature review is to ensure that 

you read widely around the subject area in which you intend to conduct 
research study. It is fundamental that you know what others are doing in 
your field of interest or the similar topic you have been working on as well 
as understanding theories that have been put forward and gaps that exist in 
the particular field. M.Sc and PhD candidates are expected to be experts in 
their area of study, therefore a thorough review of literature helps to fulfil 
this expectation.  

 
(d) Contextualising Research Findings  
 Obtaining answers for your research questions is easy. The difficulties lies 

in how you examine your research findings in the existing body of 
knowledge. How do you answer your research questions compared to what 
other researchers concluded? What is the new knowledge contribution from 
your research work? How are your findings distinguished from those of 
other researchers? To answer these questions, you need to go back to the 
review of literature. It is important to put your findings in the context of 
what is already known and understood in your field of research. 
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(e) Ensure Novelty in your Work 
 By doing a review of literature, you do not run the risk of „reinventing the 

wheel,‰ meaning that wasting efforts on trying to rediscover something that 
is already known or published in the research arena. Therefore, through 
literature review, you could ensure novelty and new contribution in your 
research work.  

 
Figure 3.2 below summarises the main importance of literature review explained 
earlier. 
 

 
 

Figure 3.2:  Importance of literature review 
 

 

SELF-CHECK 3.1 

1. What is meant by literature review? 

2. List out the three importance of doing a literature review. 
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  REVIEW OF LITERATURE PROCEDURES  3.3 

Since ICT has a broad range of research problems, with various research designs 
and approach, it is important for you to have a specific idea of what you want to 
research. This is because there is danger in reviewing literature without having a 
reasonably specific idea of what you want to study. It can condition the thinking 
about your research and the methodology you might prefer, resulting in a less 
innovative choice of research problem and methodology than otherwise would 
have been the case. Therefore, try to draft your main idea before proceeding to 
review the literature. Generally there are 4 steps in literature review, as 
demonstrated by Figure 3.3 below. 
 

 
 

Figure 3.3:  Four important steps in literature review 
 

Let us look at each of the steps in more detail. 
 
Step 1: Search the Existing Literature in your Research Area of Interest 
Once you choose your topic of interest, make sure it is a well-researched area and 
well studied which could give you more lines of research to choose from. Narrow 
your topics so that you can cover in depth. Comprehensive and narrowness of 
topic go hand in hand. Now, you can proceed to search the existing literature. To 
effectively search literature, have in mind some idea of the broad subject area and 
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the problem you wish to investigate. The first task would be compiling a 
bibliography in your research area. Books and journals are always the best 
sources for literature in particular research area.  Information technology and 
communication (ICT) research findings can be sourced out in several prominent 
sources and these can save you enormous time. The sources include: 

(a) Indices of Journals ( e.g. ACM, IEEE Transcations and Elsevier ) 

(b) Abstracts of articles (e.g. Dissertaions Abstracts International, Emerald and 
IT Knowledge Base) 

(c) Citation indices(e.g. ProQuest and Scopus) 
 
In most libraries, information on books, journals, dissertations and so on are 
stored in computers and CD-ROMs. OUMÊs Tan Sri Dr Abdullah Sanusi Digital 
Library has a vast collection of e-journals and digital books for ICT. This Digital 
Library can also help you prepare a bibliography and review the literature for 
your research topic.  
 
Step 2: Review the Literature Obtained 
Once you have identified several journals and books, the next thing to do is to 
start reading them critically to pull together themes and issues that are associated 
with your research topic. Read and read! That is the bottom line of doing a 
review. If you do not have a framework or theme to begin your research with, 
use a separate paper to jot down the main points you extract from journal articles 
and books. Once you create a rough framework, you may slot in the extracted 
information accordingly. As you read further, do some critical review with 
particular references to the following aspects: 

(a) Note the theories put forward, critics, methods used (sample size, data 
used, measurement procedure) 

(b) Note whether the knowledge relevant to your designed framework has 
been confirmed beyond doubt 

(c) Find differences of opinions among researchers and jot down your opinions 
about their validity 

(d) Examine the gaps that exist in the body of knowledge 
 
Step 3: Develop a Theoretical Framework  
Reviewing the literature can be a never-ending task. You must know that with 
the limited time you have to complete your research, it is important for you to set 
the boundary and parameters by looking into literature relevant to your research 
topic. Every information you obtain from literature sources must be sorted out 
accordingly with the themes and issues you put in your framework. Unless you 
review the literature with regard to the framework you developed, you will not 
be able to develop a focus in your literature search. This means your theoretical 
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framework will provide you a base and guide to read further. The best practice 
would be to develop a framework first and then dive into literature search or vice 
versa. Of course, as you read more about your research area, you are likely to 
change the framework. Do not worry much about this because it is part of a 
research process.  
 
Step 4: Writing up the Literature Review 
Now, the final task would be compiling and writing all the literature you read 
and reviewed. Begin your review with some theme or points that you want to 
emphasise. Organise and list all the themes you would like to discuss and relate. 
Organisation is of utmost importance and make the structure known to your 
reader. While writing, identify and describe various theories relevant to your 
field and specify gaps in body of the knowledge in that area. Proceed to explain 
recent advances in the area of study as well as current trends. Note that in the 
field of ICT research, current trends are always given great importance. We 
describe, do comparison and evaluate findings based on: 

(a) Assumptions of research 

(b) Theories related to the area of study 

(c) Hypotheses 

(d) Research designs applied 

(e) Variables selected 

(f) Potential future work speculated by researchers 
 
We will go in depth on hypotheses and research designs in coming topics in this 
module. Most importantly, avoid plagiarism when writing. Give due recognition 
to the works of other researchers.  Quote from other researchersÊ work to show 
how your findings contradict, confirm or add to them. This function is 
undertaken when writing about your findings, that is after finalising your data 
analysis during the research process.  It does not cost anything to acknowledge 
sources. In fact, it shows the breadth and depth of your review and shows that 
your work is precise. 
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 COMMON WEAKNESSES 3.4 

Normally, beginners in research make the following mistakes as soon as they 
start writing the review of literature: 
 
(a) The review made is a mere description of various materials without making 

an effort to show the relation between the studies and main objective of the 
research topic. 

(b) Students tend to cut and paste, which SHOULD NOT be encouraged. 
Original works should be cited and quoted. 

(c) Journals or reports that are included are not critically evaluated. Critically 
evaluate the research questions, the methodology used and 
recommendations made by the researcher.  

 
There is some evidence to suggest that students have not read the original works 
but instead have taken someoneÊs work and cited it as though they had read the 
primary source. 
 

 

SELF-CHECK 3.2 

1. What are the procedures involved in the review of literature? 

2. What are the common weaknesses in doing literature review?  

 EVALUATING JOURNAL  ARTICLES   3.5 

Writing your literature review is essential so that you would be able to interpret 
the works of other researchers. How do you go about evaluating journal articles 
or proceedings? The procedure for evaluating journal or research articles is 
shown in Figure 3.4. 
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Figure 3.4: The 5 step procedure of evaluating a journal article 
 

Step 1: Read and Understand the Abstract 

(a) What was the research about? Are the objectives or aims of the study 
specified clearly? 

(b) Was the design used described? 

(c) What are the reasons for understanding the research? 
 
Step 2: Read and Understand the Introduction 

(a) You should keep in mind that the author is assuming that the reader is an 
expert in the field and has some background knowledge about it. 

(b) References made may be short and brief because it is assumed that you 
know the people in the field (e.g. if you are exploring „search engine usage 
in ICT‰ then names like Larry Page or Sergey Brin must be known to you.) 

(c) Do some critique on the research questions whether it is applicable to the 
theme mentioned or not. 

 



 TOPIC 3  REVIEW OF LITERATURE  
 
 

43 

Step 3: Read the Methodology Section 

(a) This section describes the methods used to collect data and the background 
of the subjects used.  

(b) You should be able to do some critique on whether the subjects selected is 
clear  

(c) Are the issues of validity and reliability discussed? 

(d) If the topic was design and development, was the framework explained in 
sufficient detail? Could it have been done in another way? 

 
Step 4: Read the Results  Section 

(a) This section desribes the connection between the results and the research 
questions or hypotheses 

(b) It also reports results relating to the research questions and other 
statistically significant results 

(c) Were the results clearly reported and presented? (e.g. usage of tables and 
graphs) 

(d) Do the results reflect predictions made in the Introduction section? 
 
Step 5: Read and Understand the Discussion Section 

(a) This section describes main findings and relating it to the Introduction 
section. 

(b) It also speculates reasons for the results. 

(c) You need to identify what are the weaknesses or limitations identified by 
the author or something you found but was not mentioned. 

(d) You must analyse whether the authorÊs way is the only way to interpret the 
predicted results (a good researcher would look into this aspect to justify 
his/her findings firmly). 

 

SELF-CHECK 3.3 

1. What are the major aspects you will look at when evaluating a 
journal article? 

2. When you critique the Methodology and Results sections, what 
will you look for? 
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 Literature review shows what has been done in the research field and how 
the intended study relates to earlier research. 

 Literature review consists of research findings as well as propositions and 
opinions of researchers in the field.  

 Literature review delimits the study, relates the methods used by other 
researchers, recommendations of earlier works and provides the basis for the 
intended research task. 

 All journals and research articles reviewed should be critically evaluated. 

 Literature review can reveal methods of dealing with the research problem 
that may be similar to the difficulties you are facing. 

 Literature review will increase your confidence in your research topic if you 
find other researchers have an interest in this topic and have invested time, 
effort and resources studying it. 

 

 

Abstracts of Articles     

Body of Knowledge 

Citation indices 

Indices of Journals 

 

Research Journal 

Review of Literature     

Theoretical Framework 
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1. Select three journals in the research area you are interested in 
and identify the main contributions of those papers.  

2. Locate full-text journals in ICT that are available for free on the 
Internet. Check to see if they are refereed journals. Share what 
you obtained with your coursemates. 

 

 

 

OUMÊs Digital Library 

Budgen, D. & Brereton, P. (2006). Performing systematic literature reviews in 
software engineering. Proceeding of the 28th International Conference on 
Software Engineering ICSEÊ06. ACM Press. [available at ACM] 

Schwarz, A., Mehta, M., Johnson, N. & Chin, W. W. (2007) Understanding 
freworks and reviews: a commentary to assist us in moving our field forward 
by analysing our past. ACM SIGCSE Database, Volume 38, Issue 3, ACM 
Press.  [available at ACM]  

 
Books 

Cooper, H. (1998). Synthesizing research: A guide for literature reviews. 
Thousand Oaks, California: Sage Publications. 

Cooper, H. M. (1989). Integrating research: A guide for literature reviews  
(2nd ed.). Newbury Park, Calif: Sage Publications,. 

Leedy P. D., & Ormrod J. E. (2001). Practical research: Planning and design. 
Merrill Prentice Hall.  

 
Internet Resources  

Macauley P. (2007) The Literature Review [Electronic version] 
 http://www.deakin.edu.au/library/findout/research/litrev.php 

The University of Wisconsin-Madison Writing Center. (2001). Writer's 
Handbook: Academic Writing: Reviews of Literature  [Electronic version] 
http://www.wisc.edu/writing/Handbook/ReviewofLiterature.html 

 
  

http://www.deakin.edu.au/library/findout/research/litrev.php
http://www.wisc.edu/writing/Handbook/ReviewofLiterature.html
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The Research 
Problem 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

LEARNING OUTCOMES 

By the end of this topic, you should be able to: 

 Define what is a research problem; 

 Identify five factors to consider in selecting research problems; 

 List the steps involved in formulating a research problem; and 

 Describe sub-problems and their characteristics 

1.

2.

3.

4.

 INTRODUCTION 

 

 

Problem:  How can we design a 
more user-friendly vending 
machine?  
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Problems for research are everywhere. Take a good look around you. We might 
see various kinds of vending machines placed everywhere.  But have you 
thought of having a more user-friendly vending machine that is much more 
easier to use? Or, you might be frustrated waiting for a public transportation that 
never shows up on time and you wish somebody can come out with a better 
system that prioritises punctuality. These are examples of problems which need 
to be relooked and researched. 
 
That is why we say that the heart of every research is the problem. Research 
problem is paramount to the success of a research effort. In ICT, the problems are 
broad and technology-centric. According to Powers, Meenaghan & Twoomey 
(1985), potential research questions may occur to us on a regular basis but the 
process of formulating them in a meaningful way is not at all an easy task. As a 
beginner, it might be easy to formulate a problem but it requires considerable 
knowledge of both the subject of interest and research methodology. Once you 
examine a question more closely, you will realise the complexity of formulating a 
research problem into something that is researchable. It is essential for the 
problem you formulate to be able to withstand scrutiny in terms of the 
procedures required. Hence, a student should spend considerable time in 
thinking to formulate a researchable research problem. 

  THE IMPORTANCE OF FORMULATING  A 
RESEARCH PROBLEM 

4.1 

The formulation of a research problem is the first and most important step of the 
research process. This is more like identifying a destination prior to beginning a 
journey. A research problem is like the foundation of a building. The type and 
architecture of the building depends on the foundations. If the foundation is well 
designed and strong, you can expect the building to be strong as well.  You must 
have a clear idea with regard to what it is that you want to find out but not what 
you think you must find.  
 
A research problem can begin with something simple to something very 
complex, depending on the nature of the research theme. In ICT, with new 
emerging technologies, many research problems may be churned from issues in 
performance, reliability and daily user applications. 
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Figure 4.1: Relationship between research problem (input) and quality of content(output) 
 

The formulation of a research problem is like the „input‰ for a research work and 
the „output‰ refers to quality of contents of the research report and the validity 
associated is entirely dependent upon it, as illustrated in Figure 4.1 above.  As a 
student, you must remember that formulating research problem is the most 
crucial step. So take time in formulating your research problem because a clearer 
research problem means clearer research output and progress. 
 

 

1. Describe why a research problem is the heart of the research 
process. 

2. Research on the Internet.  Find at least two problems graduate 
students face when they are doing their thesis. 

Discuss both questions in the myLMS forum.  
 

ACTIVITY 4.1 

 CONSIDERATIONS IN SELECTING  A 
RESEARCH PROBLEM     

4.2
 

When selecting a research problem for your study, there are a few factors which 
you need to consider. These factors will ensure that your research process is 
more manageable and you will remain motivated. Table 4.1 below shows the 
factors to consider in selecting a research problem. 
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Table 4.1 : Considerations in Selecting Research Problem 

 Consideration Factor Description 

1. Interest  The most important criterion in selecting a 
research problem. 

 The whole research process is normally time 
consuming and a lot of hard work is needed. 
If you choose a topic which does not greatly 
interest you, it would become difficult to 
keep up the motivation to write.  

2. Expertise  Before selecting a research problem, you need 
to ensure that you met certain level of 
expertise in the area you are proposing.  

 Make use of the facts you learned during the 
study and of course your research 
supervisors will lend a hand as well.  

*** Remember, you need to do most of the work  
yourself.  

3. Data availability  If your research title needs collection of 
information (journal, reports,proceedings) 
before finalising the title, you need to make 
sure you have these materials available and 
in the relevant format. 

4. Relevance  Always choose a topic that suits your interest 
and profession. Ensure that your study adds 
to the existing body of knowledge. Of course, 
this will help you to sustain interest 
throughout the research period. 

5. Ethics  In formulating the research problem, you 
should consider some ethical issues as well. 

 Sometimes, during the research period, the 
study population might be adversly affected 
by some questions.  

 In ICT, some scenarios might occur especially 
research related information security, which 
might concern certain authorities. Therefore, 
it is always good for you to identify ethics 
related issues during the research problem 
formulation itself.  
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SELF-CHECK 4.1 

1. Define the importance of a research problem. 

2. Explain three considerations when selecting a research 
problem. 

  STEPS IN RESEARCH PROBLEM 
FORMULATION 

4.3 

In any research task, the formulation of a research problem is the most important 
part of the research process. The process of formulating a research problem 
consists of a number of steps. These steps are illustrated in Figure 4.2. 
 

 
 

Figure 4.2: Steps involved in formulating research problem 
 
Step  1: Identification of Subject Area 
Ask yourself what you like to do after your graduation or what field you would 
like to specialise in. This will help you to find an interesting topic. For example, if 
you are a computer networking student, inclined to work in the area of fiber 
optics network troubleshooting, information security, system administration or 
quality of services, you can carry out research in these areas. 
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Figure 4.3:  Identifying the area of interest  

 
Step2:  Problem Definition and Identification  
A problem should be identified in the ICT field that is close to your interest or 
related to your specialisation. A student should develop vast knowledge in 
his/her area of interest that is designed for a long-term accumulative process. 
For example, design and development on knowledge management framework 
for best practice of your organisation, qualitative analysis of customer and 
companyÊs role in e-commerce, implementation of service-oriented architecture 
in supply chain management and so forth.  
 

 
Figure 4.4: Identify problem in the area of interest 

 
 
 



  TOPIC 4  THE RESEARCH PROBLEM  52 

Step 3:  Literature Review 
The scope in ICT is huge and it is expanding. Therefore, it is important to have 
proper literature review in the area of study. Literature review can reveal similar 
investigations and suggest approaches in dealing with similar problems. For 
example, if you are interested in exploring web-based database management for 
specific application, you could start with textbooks in that area or books that are 
related to databases and web-based services. Textbooks could provide 
fundamental knowledge to start with a particular area. However, journals and 
theses could provide critical information as they review related literature. 
Journals and theses can reveal sources of data never known to you. It could also 
introduce you to significant research personalities whose research and writings 
are not known to you.  

 
For example if you are interested in software 
engineering research then you should read 
ACM Transactions on Software Engineering 
and Methodology and the Elsevier Journal of 
Systems and Software.  
 
Generally, students tend to refer to other 
popular sources such as magazines and 
newspapers compared to journals and theses. 
Journals are presumed to be original 
investigation into unexplored areas of ICT 
since technologies in ICT become obsolete very 
fast. Thus, the challenge is to extract new ideas 
and methods that never occurred to you prior 
to starting your research. Leading edge 
research in ICT are broad and could be tracked 
accordingly in prominent journals such as IEEE 
Transactions and ACM.  

Figure 4.5: Review literature: 
books, journals, articles etc. 
to investigate existing work 

in your research area 

 
Step 4:   Selection of Research Design, Subjects and Data Collection Technique(s)  
Upon deciding the research problem and having a clear idea of the related 
literature, the next step is to select and plan the research design, subjects as well 
as identify data collection techniques. Research design is crucial as it provides 
overall structure for the research procedure, the data that a researcher collects 
and the data analysis that the researcher conducts. It is planning that would 
ensure the success of your research by identifying resources, procedures and data 
always with the goal from the very beginning.  
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Step 5:   Data Gathering 
We understood that research design provides the design of the particular 
research and method of data collection to answer the research question we 
formulated earlier. For example, say one of your research questions is to measure 
the relationship between bandwidth and quality of service in university network. 
To answer this question, you have to collect data on the bandwidth capacity of all 
network infrastructures within the university area. This can be done using 
existing instrument or developing a software-based network analyser and 
administering it to a sample of network clusters. Here, in this type of data 
gathering, you will be using the quantitative data collection method. [We will 
discuss the quantitative approach in detail in coming topics]  

 
On the other hand, if you are interested in the security and reliability of the 
university network, you may gather data on the types of firewall configuration 
and security attacks faced on the network. You can propose a new novel firewall 
framework with intrusion prevention system by using a structured observation 
checklist and recording all the occurrence of security attack on the university 
network. Here, you are using qualitative data collection methods. [We will 
discuss qualitative data collection methods in detail in coming topics] 
 
Step 6:  Data Processing and Analysis 
Typically, in any fieldÊs research methodology, the data collected need to be 
analysed and computed to provide us inferential and interpretation on the 
problem. If the research question involves quantitative approach, statistical 
methods are used to analyse. The analysed data will be presented in tables and 
graphs. A researcher interprets the data in relation to the research questions 
based on the analysis performed. For the qualitative approach, information is 
coded, justified and presented with valid reasoning. 

 
Step 7: Implications, Conclusions and Recommendations 
Implications and conclusion are important justifications that every researcher 
should take note as part of the research process. The novelty of the work and 
contribution of new knowledge are seen in the implications and conclusion part 
of the entire research. Recommendations normally highlight a few potential 
research questions derived at the end of the research process and to foster new 
research continuation based on the findings. Now, we can see clearly that 
research is said to be helical or cyclical because research begets more research 
and one comes across additional problems that need resolving after a conclusion 
is reached.  
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Step 8:  Publish and Communicate Results 
Once the findings of the research are obtained, it is important for you to 
communicate with other fellow researchers and practitioners. The results should 
be published in journals and conference proceedings as these are platforms for 
interested parties to communicate and discuss on the findings. In the field of ICT, 
there are a few reputable journals like ACM, Elsevier and IEEE Transactions 
which could function as a wide-reaching medium to experts in a similar area. If 
you are a graduate student, you will most probably be communicating your 
findings in  the form of a thesis or dissertation.This is an established format for 
presenting the findings of your research to the academic world. 

Tips: Remember the first responsibility is to formulate a problem that is carefully 
phrased and represents the single goal of the total research effort. 
 

   SUB-PROBLEMS IN RESEARCH  

While constructing your research problem, you might come across several sub-
problems. Sub-problems are sub-parts of the main research problem you 
designed. As a student, you must be able to distinguish sub-problems that are an 
integral part of the main problem from things that look like problems but are 
nothing more than procedural issues. The latter is actually pseudo-subproblems 
which involve decisions the researcher must make before he/she can resolve the 
research problem and its subproblems. 
 

 
 

4.4 

Students must remember clearly that pseudo-subproblems are not 
researchable problems. 
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There are four key characteristics of sub-problems: 
 
(a) Each sub problem should be a Completely Researchable Unit  

 A sub-problem should constitute a logical sub-area of the larger 
research undertaking. 

 Each sub-problem might be researched as a separate subproject within 
the larger research goal. 

 The solutions to the sub-problems, taken together, combine to resolve 
the main problem. 

 It is essential that each sub-problem be stated clearly and succinctly 
(expressed briefly and clearly). 

 Often, a sub-problem is stated in the form of a question because it tends 
to focus the researcherÊs attention more directly on the research target of 
the sub-problem than does a declarative statement.  

 After all, an interrogative attitude is what marks a true researcher. 
 
(b) Each Subproblem must be Clearly Tied to the Interpretation of the Data 

 At some point in the statement of the sub-problem  as within the main 
problem  the fact that data will be interpreted must be clearly evident 

 This fact may be expressed as a part of each sub-problem statement, or 
it may occupy an entirely separate sub-problem. 

 
(c) The Subproblems Must Add Up to the Totality of the Problem 

 After the sub-problems have been stated, check them against the 
statement of the main problem to see that nothing in excess of the 
coverage of the main problem is included.  

 
(d) Sub problems Should be Small in Number 

 If the main problem is carefully stated and properly limited to a feasible 
research effort, the researcher will find that it usually contains two to 
six sub-problems.  

 Sometimes, the inexperienced researcher will come up with as many as 
10, 15 or 20 sub-problems. 
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Problem definition 

Research Problem 

Sub problem 

 
 

 

SELF-CHECK 4.2 

1. What are the steps of research problem formulation? 

2. Differentiate between research problem and sub-problems. 

1. Do yo agree that formulating research problem should be the first 
thing to do in undertaking a research project? Discuss. 

2. Discuss some ICT-related research problems that you are 
interested in pursuing. Construct a statement of research problem 
at the end of your discussion. 

3. List any manageable sub problems of research based on your 
designed research problem.  

SELF-CHECK 4.2 

 
OUMÊs Digital Library 

Gallupe R. B. (2007). Research contributions: The tyranny of methodologies in 
information systems research. ACM SIGMIS Database, Volume 38, Issue 3, 
ACM Press. [available at ACM]  

 
Books 

Leedy P. D., & Ormrod J. E. (2001). Practical research: Planning and design. 
Merrill: Prentice Hall.  

Powers, G., Meenaghan T. & Toomey B. (1985). Practice focused research: 
Integrating human service practice and research. New Jersey: Prentice-Hall, 
Inc. 
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Internet Resources  

Trochim, W. K. (2007). Research method tutorials  [Electronic version] 
http://www.socialresearchmethods.net/tutorial/tutorial.htm 

 
 
 

http://www.socialresearchmethods.net/tutorial/tutorial.htm
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 The Research 
Design 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

LEARNING OUTCOMES 
By the end of this topic, you should be able to: 

 Define what is research design; 

 Elaborate the functions of research design; 

 Differentiate the good research designs from the weak research 
designs; and 

 Analyse the differences between a true experimental design and a 
quasi-experimental design; 

1.

2.

3.

4.

 INTRODUCTION 

This topic focuses on how we carry out analysis on operating activities, by 
analysing accrual measures of both revenues and expenses. We will also learn 
about the net income analysis. Finally, we are going to learn to distinguish the 
components of income and impact for financial analysis. 
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 WHAT IS A RESEARCH DESIGN? 5.1 
Say that you have already decided what you want to study. The next question 
you should ask yourself is  how are you going to conduct your study? What are 
the doÊs and donÊts in the process of undertaking the research? The answer to this 
question comprises the core of a research design.  
 

 
 
A research design is a procedural plan that is adopted by a researcher to answer 
questions in a valid way. It is very objective and accurate. Normally, a research 
design will determine the type of analysis you should carry out to get the desired 
results. To what extent your design is good or bad will depend on whether you 
are able to get the answers to your research questions. If your design is poor, the 
results of the research also will not be promising.  
 
How do you go about getting a good research design that will provide sufficient 
answers to your research work? It is not easy and there is no fixed method to tell 
others how to do it. The best approach will be to examine different types of 
research designs, list down the strengths and weaknesses and then make your 
decisions.  
 
As a research student, you should have a good understanding of your 
research\problem such as the method that you would like to use in your  work, 
be clear about your research questions and what is it that you intend to establish. 
In ICT, it is always a good practice to understand the technological context 
behind every research problem before going in depth. Never select a design and 
then try to fit the research questions to the design! It should be the other way 
around. It is very important for you to see if the design could answer your 
research questions. It is necessary for you to choose a design that will give you 
the optimised result over factors that explain the research results obtained.
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THE FUNCTIONS OF RESEARCH DESIGN 

 

5.2 

A research design relates to the identification of procedures and logistical 
arrangements to start a study and also at the same time emphasises the 
importance of quality in producing optimised research results. It glues all the 
components and subcomponents in a research project together. In typical 
experimental research design, there are a few symbols that a researcher should 
know which have been widely used to show the design of a study. These 
symbols are: 
 
 
 
 
 
 
 
 
 
 

 

R = Random assignment:subjects are assigned in random and into 
various groupings  
 
X = Means treatment, which maybe design and implementation, 
performance evaluation, simulation study and so forth 
 
O = Observation or Measurement  
( e.g. data rate, baud rate, respond time, bufferring period,etc.) 

 
Generally, we can divide the functions of research design into two: 

(a) Constructing an operational procedure to execute the tasks required in 
completing your research work. 

(b) Ensuring these procedures are sufficient to get valid, objective and answers 
which are accurate to the questions posed in the research work.  

 
One of the most fundamental aspects of a research design is to specify everything 
in depth and clear. This is to ensure that a reader will understand what method 
to follow and how to follow it. A research design should have the following: 

(i) Naming the study design (for example as ÂcomparativeÊ, Âcross-sectionalÊ or 
Ârandom controlÊ) 

(ii) How will the study population be identified? 

(iii) What are the sampling methods used ( we will go further about sampling in 
the coming topics)? 

(iv) What method of data collection will be used in the research work? 

(v) How will ethical issues be considered? 
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SELF-CHECK 5.1 

Identify the two functions of research design. 

  
WEAK DESIGNS

 

5.3 

5.3.1 One-shot Design 

LetÊs say you want to examine whether consumer knowledge makes better 
service provision in e-commerce. You measure e-commerce service provision 
with the number of transactions. To test this idea, you choose a group of 
consumers who use e-commerce for purchasing and these consumers with e-
commerce knowledge yield higher transactions rate. You conclude that 
consumers with knowledge of e-commerce increases the number of e-commerce 
overall transactions. The design is weak for the following reasons: 

(a) Selection Bias: The group you selected as subjects might already have some 
fundamental knowledge about e-commerce. 

(b) Background: The organisation of the groups you select might use e-
commerce in their daily business transactions, so it might influence the 
results.  

5.3.2 One-Group Pretest-Posttest Design 

Using the same example as above, to ensure that there are no pre-existing 
characteristics among the consumers, a pretest may be administered. If the 
respondents perform better in e-commerce service provision after being briefed 
on e-commerce prior to the pretest, then you can attribute it to the frequency of 
briefing. Table 5.1 summarises the reasons why this design is considered weak. 

 

 

 

 



  TOPIC 5  THE RESEARCH DESIGN  
 

 

62 

Table 5.1:  Reasons why One-Group Pretest-Posttest Design is weak 

 Reason Explaination 

(a) Maturation If the time gap between the pretest and posttest is 
long, it is possible that the subjects may have 
matured due to developmental changes and 
modification.  

(b) Testing Sometimes the time gap between pretest and 
posttest is too short and there is possibility that 
subjects cannot recall on e-commerce usage 
methodology.  

 

 

1. Identify the differences between one-shot design and one-group 
pretest-posttest design. 

2. Why are these designs considered weak? 
 

SELF-CHECK 5.2 

 TRUE DESIGNS 5.4 

It is important for us to look into true experimental designs or widely known as 
Âtrue designsÊ in research methodology. In Âtrue designsÊ, a researcher should 
have a research design that enables him/her to have control over the situation in 
terms of assignment of subjects into groups, to decide on who gets the treatment 
condition and to decide the amount of treatment condition that subjects receive 
(Christensen 1988). In this topic, we will discuss two major types of Âtrue designÊ 
 after-only and before-after. The major difference between these two designs is 

that: 

(a) the after-only design depends on posttest  

(b) before-and-after design depends on a pretest and a posttest.  
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5.4.1 The After-only Design  

In this design, let us say that a researcher is aware that a population is exposed to an 
intervention. Therefore, he/she wishes to study its impact on the population. In this 
design, pretest is usually constructed based on situation before an intervention; or 
from information available from existing record. In the ICT, after-only-design is 
often used in system verification based research and at times in design and 
implementation procedures. Figure 5.1 shows the after-only design. 
 

 
 

Figure 5.2 : The After-Only Design 
Source: Adapted from Figure 8.7 Research Methodology: Ranjit Kumar, page 102 

 
This design is mainly used in IT impact assessment studies. In real-life, many 
programmes operate without the benefit of a planned evaluation at the 
programme planning stage. This is due to the fast changing nature of the ICT 
field and it is not possible to follow strictly the sequence such as collection of 
baseline information, implementation of programme and then programme 
evaluation. In normal practice, the adequacy of this design relies on the accuracy 
of data obtained on the prevalence of incident or impact before an intervention is 
introduced. Let us take a look at a few examples of situations. 

(a) the impact of web services in e-commerce technology;  

(b) the impact of decline in network performance of a campus WAN; or  

(c) the impact of IT on undergraduate education.  
 
In these types of situations, it is expected that accurate details are kept regarding 
the scope of the study. Therefore, any change is due to the introduction of 
intervention or policy changes of the research issue.  
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5.4.2 The Before-and-after Design  

One of the good examples of Âtrue designÊ is the before-and-after research design. 
This includes experimental and control groups. This design overcomes the 
problem of retrospectively constructing the ÂbeforeÊ observation by introducing it 
before the intervention takes place in the research subject. This design solves the 
problem with after-only design that is comparative of the before-and-after 
observations (Figure 5.2).  

 
Figure 5.2:  Measurement of change through a before-and-after design 

 

SELF-CHECK 5.3 

1. What is the core strength of Âtrue designsÊ in research? 

2. What is the major difference between the two types of true design 
discussed in this section? 

 THE QUASI-EXPERIMENTAL DESIGN  

What is meant by Quasi-Experimental Design?  

 

5.5 

Quasi-Experimental Design is a design that does not provide full 
scalable control towards confounding variables. 

~ Chirstensen and Johnson 2000 
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This could be due to random assignment of samples in a particular study. In 
some cases, it is not possible to assign samples to groups which require a strong 
experimental research.  
 
For example, in ICT, there are times when researchers faced with situation where 
all the requirements of a true design experiment cannot be fulfilled. This scenario 
is particularly true when dealing with IT impact based research and studies.  

5.5.1 Non-Equivalent Control Group Design  

This design group contains both experimental and control groups. However, 
subjects are not randomly assigned to the groups. This means that the subjects in 
the groups may not be equivalent on all variables defined. In this design, both 
groups are given first a pretest and then a posttest (once the treatment is given to 
the experimental group). Both scores of posttest and pretest are compared to each 
other to check if there is any significant differences. Figure 5.3  below shows the 
non-equivalent control group design. 

 
Figure 5.3: Non-Equivalent Control Group Design 

Source: Adapted from www.socialresearchmethods.net  
 

We must know here that we cannot randomly assign subjects, it means we can be 
sure that extraneous variables or factors will creep into our experiment and 
threaten its internal validity (we will discuss in depth about validity in the 
coming topics). A good researcher will take some measures in ensuring the 
subjects in the experimental and control groups are as similar as possible. In ICT 
research, it might be important variables such as infrastructure, technology 
feasibility, ICT testbed and so forth.  

5.5.2 Interrupted Time Series Design  

This design requires a researcher to take a series of measurements both before 
and after the treatment. A good example of deployment of this research design is 
ICT communication research and performance modelling of network. Subjects 
from a single group will be pretested a number of times during the foundation 

http://www.socialresearchmethods.net/
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phase, exposed to the treatment, and then posted a number of times after the 
treatment (Figure 5.4). Foundation phase refers to the testing conducted before 
the treatment to alter behaviour.  

 

 

Figure 5.4: Interrupted Time-Series Design   
Source: Adapted from www.socialresearchmethods.net 

 

 
 

 

1. What is the meaning of quasi-experimental design? 

2. What is defined as non-equivalent control group design? 

SELF-CHECK 5.4 

To learn more about Quasi-Experimental design, visit the following 
website: http://www.socialresearchmethods.net/kb/quasiexp.php 

ACTIVITY 5.1 

http://allpsych.com/researchmethods/quasiexperimentaldesign.html 
   
What did you learn from your readings?  Share your thoughts on lessons 
learned from this topic with your coursemates.  Post your comments in the 
myLMS forum. Remember, sharing is caring! 

 
 

 
 

 A research design consists of strategy and specific procedures in seeking 
answers to a specific research question. 

 A weak research design does not allow controlling extraneous variables into 
experiment. 

 Some examples of weak designs are one-shot design and one-group pretest-
posttest design 

 A true research design allows us to maintain control over a situation in terms 
of variables assignment.  

http://www.socialresearchmethods.net/
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 A quasi-experimental design is a design that does not provide full control 
over variables. 

 Examples of quasi-esperimental design are non-equivalent control group 
design and interrupted time-series. 

 

 
Experimental design                      

Quasi experimental design 

Non-equivalent design 

Interrupted time series design 

Weak Research design 

True design  

After  only design  

Before-and-after design 

 

 

 

1. Construct a research case for a true experimental design in ICT. 

2. What are Quasi-experimental research designs? How do they 
differ from true experiments? 

 
 

 

Books 

Christensen, L. (1988). Experimental methodology. Boston: Allyn and Bacon Inc.  

Mitchell, M., & Jolley, J. (1988). Research design explained. New York: Holt, 
Rinehart & Winston.  

 
Internet Resources  

Trochim, W. K. (2007). Research method tutorials [Electronic version] 
http://www.socialresearchmethods.net/tutorial/tutorial.htm 

Vagner , K. W. (2007). Introduction to research methods [Electronic version] 
http://psychology.about.com/od/researchmethods/ss/expdesintro.htm  

 
 

http://www.socialresearchmethods.net/tutorial/tutorial.htm
http://psychology.about.com/od/researchmethods/ss/expdesintro.htm
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   DEFINITION OF  A VARIABLE 

Being a researcher, it is common to make value judgments constantly during or 
after an experiment is conducted. 
 

 

..The system design 
developed suits the 
network optimisation

The firewall is 
robust 

Bla.. bla.. bla.. 

 
 

Figure 6.1: Judgments during or after an experiment is conducted 
 
 

6.1 

cc 

66
 Identifying 
Variables   

LEARNING OUTCOMES 
 By the end of this topic, you should be able to: 

1. Identify what are research variables; 

2. Describe the differences between concepts and variables; 

3. Classify the three types of variable; and 

4. Describe the four different types of measurement scale; 
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In Figure 6.1, we can see several examples of judgments made by researchers. 
These are judgments made based on some preferences and research outcomes, 
indicators or assessments. In ICT, assessment is crucial to support and justify 
each research findings.  
 
Therefore, every judgment made should follow some sort of criteria which 
consist of the standard practice in justification of research results. For example, if 
you want to find out whether a software testing programme is effective, you 
need to be careful, so that the outcome is sound and rational. As such, this 
warrants the use of a measuring mechanism. This mechanism is the process of 
measuring the knowledge about variables that play an important role in your 
research. Variables constitute perception, an image or concept that is capable of 
measurement, therefore taking on different values.  
 
Variable is also known as a concept that can be measured. Another good 
definition by Kerlinger 1986 says that a variable is a property that takes on 
different values and a concept that can be measured by any one of the four types 
of measurement. 

 

Variable = Concept that can be measured

  THE DIFFERENCE BETWEEN CONCEPT AND 
VARIABLE 

6.2 

As a researcher, you should know that measurement is the keyword that 
distinguishes between concept and variable.  
 
A concept cannot be measured while a variable can be subjected to measurement 
by units of measurement, whether subjective or objective. On the other hand, we 
must realise that concepts are subjective impressions which may differ in terms 
of understanding from one person to another person and if measured, could 
result in problems when comparing responses.  
 
Therefore, it is important for concepts to be converted into variables. By doing 
this, they can be subjected to measurement even though the degree of precision 
with which they can be measured varies from scale to scale. Table 6.1 shows the 
difference between a concept and a variable.  
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Table 6.1: The Difference Between Concepts and Variables 
 

Concepts   Variables  

Very subjective impression,and 
cannot be measured  

Measurable with certain degree of 
precision from scale to scale and from 
variable to variable  

Examples 

Effectiveness  Time 

Performance  Period (  x years, y months ) 

Impact Delay 

Extent and pattern Jitter 

Consumption Latency  

 

 

ACTIVITY 6.1 

 

 TYPES OF VARIABLE 6.3 

Identify the difference between a concept and a variable in a 
research work. 

A variable can be categorised into 3 different ways (refer Figure 6.2): 
 

 
Figure 6.2:  The three types of variables 

Now, let us describe the details of each type of variables mentioned above. 



 TOPIC 6  IDENTIFYING VARIABLES  
 
 

71 

6.3.1 The Causal Relationship  

In research or studies that are attempting to study a causal based relationship, 
four sets of variables may operate ( Figure 6.3): 

(a) Change variables that are responsible for bringing about change in a 
phenomenon; 

(b) Variables which affect the link between cause and effect variables; 

(c) Outcome variables which results from the effects of a change variable; and 

(d) Connecting or linking variables, which in certain situations important to 
complete the relationship between cause and effect. 

 
It is important to note here that in the field of ICT, cause and effect based 
relationships are much focused on information technology research which 
dominates the user level or application layer. 
 

 
 

Figure 6.3: Types of variables in causal relationship 
(Adapted from Research Method: Ranjit Kumar, SAGE Publications, page 60) 

 
In research methodology, change variables are referred to as independent 
variables while outcome variables are known as dependent variables. On the 
other hand, the unmeasured variables affecting the cause-effect relationship are 
called extraneous variables and the variables that link a cause and effect linking 
are called intervening variables. The following table (Table 6.2) summarises the 
details about each variable mentioned earlier. 
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Table 6.2 Types of Variable 

Independent variable Is the cause that is responsible for bringing changes in a 
situation 

Dependent variable  The changes occur due to introduction of an independent 
variable 

Extraneous variable  Some factors involved in real-life situation may influence 
changes in dependent variable. These factors which are not 
measured in the research study could increase or decrease 
the magnitude of relationship between the independent 
and dependent variables.  

Intervening variable  It links the independent and dependent variables. In some 
cases, relationship between both variables cannot be 
established unless with the intervention of another variable.  

 
To explain in detail about the functionalities of those variables, let us delve 
further into an example. LetÊs say you want to study about digital divide and 
information technology awareness among the rural community. You want to 
study the relationship between education and IT awareness. You assume that 
education is the key cause for IT awareness. Studies have shown that there are 
many factors affecting the relationship, such as the number of schools, the 
availability of infrastructure, the age categories of community, early IT education 
and literacy and broadband infrastructure. All these factors may affect the extent 
to which education is important for IT awareness. These variables may either 
increase or decrease the magnitude of the relationship. In this example, education 
opportunity is an independent variable, IT awareness is a dependent variable 
and all other variables that might affect this relationship, either positively or 
negatively, are extraneous variables. Figure 6.4 shows the variables and their 
relationships. 
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Figure 6.4: Independent, dependent and extraneous variables  

6.3.2 The Design of the Study  

In research methodology, a study that investigates association or causation may 
be a controlled/ contrived experiment, a quasi-experiment or an ex post facto or 
non experimental study.  Typically, in a controlled based environment, an 
independent variable is introduced or manipulated by the researcher or some 
other service provider. There are two sets of variables in this type of situations.  

(a) Active variables  variables that can be changed and controlled; and 

(b) Attribute variables  variables that cannot be changed or controlled and 
refer to characteristics of the research study population. For example; 
demographic features like age, gender, education, qualification and income. 

LetÊs say a researcher wants to measure the relative effectiveness of three 
enterprise architectures  i.e. Zachman Framework, Service-Oriented Architecture 
(SOA) and The Open Group Architecture Framework (TOGAF) on open source 
software development.  
 
The structure and the contents of these enterprise architectures could vary. 
Therefore, any architecture can be tested on any population group. The contents, 
structure and testability of an architecture on a population group may also differ 
from one researcher to another.  
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The researcher does not have any control over characteristics of the open source 
software development methodologies such as tools, language and hardware. 
These characteristics of the study population are called attribute variables. 
However, a researcher does have the ability to change the enterprise 
architectures. The researcher can decide what constitutes the enterprise 
architecture and on which group of the software development group it should be 
tested (if randomisation is not used). 
 

 

1. Describe the different types of variables. 

2. Identify the differences between active and attribute variable in 
the design of study category.  

SELF-CHECK 6.1 

6.3.3 Unit of Measurement  

There are two ways to categorise variables in viewpoint of unit of measurement. 
The unit of measurement can be categorical (nominal, ordinal) or continous in 
nature (interval, ratio). The other way is whether it is qualitative (nominal, 
ordinal) or quantitative (interval, ratio). Therefore, the variables thus classified 
are referred to as categorical and continuous, and qualitative and quantitative 
(Figure 6.5). 
 

Nominal, Ordinal Interval, Ratio 
 
Categorical 

 
Continuous 

 
Qualitative 

 
Quantitative 

 
Figure 6.5: Categorical and continuous versus qualitative and quantitative 
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We will explore more about qualitative and quantitative methods in coming 
topics. For now, let us see what categorical and continuous variables means.  
 
Categorical variables are measured on nominal or ordinal scales whereas 
continuous variables are measured on interval or ratio scales. For a beginner or 
new researcher, it is important to understand the ways a variable is measured as 
it will determine the type of analysis that can be performed. 

 MEASUREMENT SCALE 

In research methodology, measurement plays a very important role in defining 
and interpreting your research results. SS Stevens (1946) proposed a theory of 
scale which focused on nominal, ordinal, interval and ratio scales of 
measurement. This scale of measurement is widely used by researchers 
worldwide in field ranging from physical science to social science. Now, let us 
look at the four types of measurement scale. 

6.4.1 Nominal  

A nominal scale classifies individuals, responses or objects based on common 
characteristics. 
 
 
 
 

 

6.4 

Nominal is defined as ÂnameÊ which means we can measure data by 
assigning name to the respective data.   

 
Things can be measured nominally in an infinite number of ways. Typically, a 
variable measured nominally might have two or more subcategories depending 
upon the extent of variation.  
 
A simple example is a group of boys and girls. Nominally we can say boysÊ 
group is larger than girlsÊ. The name chosen for a category or subcategory is 
notional, but for effective data representation in your research work it is best to 
choose something that describes the characteristics of the category. Nominal 
measurement can be represented by graphic and statistical methods. An example 
of normal representation is a bar graph which is used for comparative 
measurement. By using a bar graph for nominal measurement, we can locate 
mode and find percentage of relationship between one subgroup to another.  
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6.4.2 Ordinal  

An ordinal scale basically ranks its subgroups in a certain order and categorises 
individuals, objects and responses on the basis of common characteristics. 
 
 
 

 
 

Ordinal measurement is usually arranged in ascending or descending 
order according to the variables variation. 

 
For example, bandwidth can be measured either quantitatively (in Mbps and 
Kbps) or qualitatively, using subcategories: high, „medium‰ and „low‰. The 
subcategory „high‰ indicates bandwidth range in Gbps, medium in Mbps and 
low in Kbps. Always remember to think of quantity being measured in terms of 
the symbols < and >, higher or lower, greater or lesser when dealing with ordinal 
scale. Ordinal scale expands a range of statistical techniques. Some examples are 
mode, median, percentile rank, test by chi-square and rank correlation. 

6.4.3 Interval  

An interval scale has the characteristics of an ordinal scale whereas data 
belonging to a category have common characteristics and are arranged in 
ascending or descending order. 
 
 
 
 
 
 

 

An interval scale permits use of measurement that enables data to be placed 
at equally spaced intervals in relation to the spread of the variable. This 
measurement has a starting and a terminating point that is divided into 
space intervals. 

 
Some good examples on interval scale measurement are Celsius and Fahrenheit 
scales. In Celsius, the starting or freezing point is 0 degree and the terminating or 
boiling point is 100 degrees. The gap between freezing and boiling points is 
divided into 100 equally spaced intervals known as degrees. On the other hand, 
the Fahrenheit freezing point is 32 and the boiling point is 212. The gap is 
divided into 180 equally spaced intervals. As the starting and terminating points 
are arbitrary, they are not absolute. This means we cannot say that 50 degrees 
Celsius is twice as hot as 25 degree Celsius or 40 degrees Fahrenheit is four times 
hotter than 10 degrees Fahrenheit. This justifies that no mathematical operation 
can be performed on the readings but can be performed on the differences 
between readings. In interval scale measurement, we can determine mode, mean, 
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standard deviation, t-test, F-test and product moment correlation, to name a few 
statistical approaches. 

6.4.4 Ratio  

The zero point of a ratio scale is fixed which means it has a fixed starting point. 
This means it corresponds to an absolute scale  the difference between the 
intervals is always measured from a zero point. In contrast to the interval scale, 
the ratio scale can be used for mathematical operations. 
 
 
 

 
 

 
 

Typical examples of ratio scale measurement are income, height and weight.  
 

 

A ratio scale is a scale that measures in terms of equal intervals and an 
absolute zero point of origin. It has all the properties of nominal, 
interval and ordinal.  

1. What are the four scales of measurement? 

SELF-CHECK 6.2 

2. What is the major difference between interval and ratio 
measurement scales? 

 

 

 Variables are important in bringing clarity to conceptualisation of a 
research problem, for hypothesis formulation  and development of research 
instrument. 

 A variable can be classified into three categories  causal relationship, 
design of study and unit of measurement 

 The four types of measurement scale are nominal, ordinal, interval and 
ratio. 

 Any concept that can be measured on measurement scales is called  a 
variable. 
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 The choice of measuring a variable on a measurement scale depends on the 
purpose of your research and the way you want to communicate the 
findings to your readers. 

 

Dependent variable 

Extraneous variable 

Independent variable 

Interval     

Intervening variable  

Measurement scale 

Nominal                       

Ordinal                    

Ratio   

Variables                           

 

 

 

1. Identify four types of measurement scale used in your research 
work or topic and list them out.  

2. Select an ICT research topic in a group and discuss the types of 
variables involved in that particular topic.  

 
 

 

Books 

Christensen, L. (1988). Experimental methodology. Boston: Allyn and Bacon Inc.  

Mitchell, M., & Jolley, J. (1988). Research design explained. New York: Holt, 
Rinehart & Winston.  

Journals 

Stevens, (1946). On the theory of scales of measurement, Science 103 (1946),  
pp.677 680. 
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Internet Resources  

Trochim, W. K. (2007). Research method tutorials  [Electronic version] 

http://www.socialresearchmethods.net/tutorial/tutorial.htm 

Vagner, K. W. (2007). Introduction to research methods [Electronic version] 

http://psychology.about.com/od/researchmethods/ss/expdesintro.htm  

http://www.socialresearchmethods.net/tutorial/tutorial.htm
http://psychology.about.com/od/researchmethods/ss/expdesintro.htm
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Hypothesis  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

LEARNING OUTCOMES 

By the end of this topic, you should be able to: 

1. Identify what is a hypothesis; 

2. Describe the functions of a hypothesis; 

3. Identify the characteristics of a hypothesis; and 

4. Describe the types of hypothesis. 
 

 INTRODUCTION 

 

 

Is it true hypothetically that an egg 
must turn into a chicken? 

 
One of the most important considerations when beginning your research work 
and formulating the research problem is constructing the hypothesis. Generally, 
hypothesis provides clarity so that you can focus on a research problem. 
However, this is not essential for a study or research work. A researcher can 
conduct a valid investigation without constructing a hypothesis. However, it is 
always good to construct a hypothesis as it will help to narrow down your focus 
of research. The significance of a hypothesis lies in its ability to bring direction 
and specificity to your research work. To explore better, let us see an example.  
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LetÊs say you are conducting a research in the area of Web Services for business 
applications. Your programming impression is that interoperability and user-
friendly platforms result in multiple supports using Web Services. You may want 
to find out why such a condition is needed in business applications. Therefore, 
by narrowing the choices, based on your knowledge in the field, you design a 
study based on your hunch and curiosity. This leads to some hypotheses made to 
find the cause of the condition.  

    DEFINITION OF  A HYPOTHESIS 7.1 
 
As a researcher, we never know the outcome prior to the research work but we 
will have certain assumptions on how the end results will be. Based on our 
hunch and curiosity, we will test it by collecting information that will enable us 
to conclude whether our assumptions are right. 
 

 
 

Assumption based on curiosity or a hunch is a hypothesis or an idea 
about a situation, phenomenon or relationship that we do not know. 
Researchers call these factors hypotheses and they become the basis of 
an inquiry. 

(a) Definition by Bailey (1978) 
A hypothesis is a proposition in testable form and predicts a particular 
relationship between two or more variables. If a researcher thinks that a 
relationship exists, he should first state it as a hypothesis and then test the 
hypothesis in the field.   

 
(b) Definition by Grinnell (1988) 

Hypothesis is written in such a way that it can be proven or disproven by 
valid and reliable data.  
 
From these definitions, we can see that a hypothesis is based on a tentative 
proposition and its validity is unknown. We will explore the functions of a 
hypothesis in the next section. 
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  THE FUNCTIONS OF A HYPOTHESIS 7.2 

 
A hypothesis has several functions: 

(a) Enhance the objectivity and purpose of a research work; 

(b) Provide a research with focus and tells a researcher the specific scope of a 
research problem to investigate; 

(c) Help a researcher in prioritising data collection, hence providing focus on 
the study; and 

(d) Enable the formulation of theory for a researcher to specifically conclude 
what is true and what is not.  

 
Figure 7.1 shows the processes involved in testing whether a hypothesis is true or 
false. Testing a hypothesis is crucial to ensure the verification of the research 
outcome. 

 
 

Figure 7.1 : Process of hypothesis testing 
Adapted from Ranjit Kumar Research Methodology 

 

 

ACTIVITY 7.1 

Identify the functions of a hypothesis in a research work. 

 
CHARACTERISTICS OF HYPOTHESIS

 

7.3 

As a researcher, you should keep in mind some important considerations when 
constructing a hypothesis for your research work.  
 
(a) A Hypothesis must be Capable of Verification  

In your research work, there must be methods and techniques used for data 
collection and analysis. Formulating a hypothesis that cannot be verified 
will lead to nowhere. There must be techniques to verify your hypothesis. 
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However, in some cases, researchers may develop new techniques to verify 
their hypotheses during the research process.  
 

(b) A Hypothesis must be Related to the Existing Body of Knowledge  
You must ensure that the hypothesis you construct emerges from an 
existing body of knowledge and adds to it. This is crucial in academic 
research methodology. This criterion can only be achieved if the hypothesis 
has its foundation in existing knowledge.  
 

(c) A Hypothesis  Needs to be Precise, Simple and Specific 
To be able to develop a good hypothesis, you need to equip yourself well in 
the literature review of your subject area (as discussed in Topic 2). The 
hypothesis should be able to test one relationship at a time. For example: 
 
 
 
 
 

 
 

 

Hypothesis 1:  

The average jitter of the broadcast mechanism in the audio 
distribution network is lower than that of the unicast mechanism.  

The hypothesis shows a clear and specific statement. It tells us that comparison is 
done between average jitter measurement between broadcast and unicast 
mechanisms of audio distribution in network. Such a hypothesis is easier to test. 

 
 
 
 
 

 

Hypothesis 2 : 

Network intrusion rates vary inversely with firewall enhancement.  
 

 

Hypothesis 2 is clear but it is a lot more difficult to test. We can see three aspects 
here, Ânetwork intrusion rates,Ê Âvary inverselyÊ and Âfirewall enhancement.Ê To 
find the network instrusion rates and measure the inverse relationship of its rate 
is straightforward but to measure firewall enhancement is a lot more difficult. 
What factor corresponds to firewall enhancement? How can we measure firewall 
enhancement? Therefore, such a hypothesis is more difficult to test.  
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SELF-CHECK 7.1 

1. Describe the main characteristics of a hypothesis. 

2. Identify the process of hypothesis testing.  

 TYPES OF HYPOTHESIS 7.4 

Generally, there is only one type of hypothesis, that is, research hypothesis. 
Research hypothesis forms the basis of investigation for a researcher. However, 
recent conventions in the scientific field and inquiries stated that hypothesis can 
be classified into two main categories  research hypothesis and alternate 
hypothesis. Alternate hypothesis is a convention among the scientific 
community. The main function of an alternate hypothesis is to explicitly specify 
the relationship that will be considered true in case the research hypothesis 
proves to be wrong. We can see that in a way, alternate hypothesis is the opposite 
of research hypothesis. As you may come across a null hypothesis, hypothesis of 
no differences, these are all formulated as alternate hypothesis.  
 
LetÊs see an example. Suppose you want to do a research on the IT literacy 
pattern in a community in relation to gender differences. The following 
hypotheses could be constructed: 

(a) There is no significant difference in the proportion of male and female with 
IT literacy in the community population; 

(b) A total of 70 percent of male and 30 per cent of female in this study are IT 
literate; 

(c) A greater proportion of male than female are IT literate in this population; 
and 

(d) There are twice as many male IT educated as female IT educated in this 
study population.  

 
From this example, we know that the first hypothesis indicates there is no 
difference between both genders and this is called a null hypothesis, which is 
also sometimes referred to as Ho. A researcher may have some fundamental 
knowledge about the community IT education exposure and he/she is likely to 
speculate on almost the exact prevalence of the scenario and outcome in a 
quantitative unit. Looking at the second hypothesis in the example, the 
proportion is 70:30 and this type of hypothesis is known as hypothesis of point-
prevalence.  The third hypothesis states that there is a difference in the 
proportion of male and female IT education exposure, though the extent of the 
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difference is not specified. In this type of hypothesis, a researcher stipulates that 
there will be a difference but does not specify its magnitude. This hypothesis is 
known as hypothesis of difference. The fourth hypothesis implies on the extent of 
the relationships in the study population as prevalence of a phenomenon in 
different population groups. This hypothesis is widely known as hypothesis of 
association. Table 7.1 shows the types of hypothesis. 

 
Table 7.1:Types of Hypothesis 

 
Types of Hypothesis Details 

Research hypothesis  
 
 

 Hypothesis of difference 
 Hypothesis of point –prevalence 
 Hypothesis of association 

Alternate hypothesis 
 
 

 Null hypothesis 
 Hypothesis of no difference  

 
(Adapted from Ranjit Kumar Research Methodology: Step by Step for Beginners,) 

 

 

SELF-CHECK 7.2 

1. What are the two main categories of hypothesis? 

2. Distinguish between research and alternate hypothesis.  

 

 

 Hypothesis is important to help researchers focus on their research study and 
to provide clarity. 

 A hypothesis is generally a speculative statement that needs to be verified in 
a research work. 

 During hypothesis formulation, it is important to keep the statement simple, 
precise and clear, and derive it from an existing body of knowledge. 

 Two types of hypothesis categories are research and alternate. 

 Research hypothesis can be classified as null hypothesis, hypothesis of 
difference, hypothesis of association and hypothesis of point-prevalence.  
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Alternate hypothesis       

Hypothesis                         

Hypothesis of association 

Hypothesis of difference 

  

Hypothesis of no difference     

Hypothesis of point-prevalence 

Null hypothesis 

Research hypothesis             

 

 

Select an ICT research topic in a group and construct 5 hypotheses 
based on research and alternate hypothesis categories.  
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 DEFINITION OF QUANTITATIVE METHODS 

Quantitative research methods are research methods dealing with numbers and 
anything that is measurable in a systematic way of investigation of phenomena 
and their relationships (Figure 8.1). It is used to answer questions on 
relationships within measurable variables with an intention to explain, predict 
and control a phenomena (Leedy 1993). 

 

8.1 

TTooppiicc

8


8  

By the end of this topic, you should be able to: 

1. Explain what is quantitative research method; 

2. Describe the three types of descriptive research designs; 

3. Differentiate the two types of survey; and 

4. Apply the common statistical approaches in quantitative data 
analysis. 

LEARNING OUTCOMES 
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Figure 8.1:  Description of Quantitative Method 
 

An entire quantitative study usually ends with confirmation or disconfirmation 
of the hypothesis tested. Researchers using the quantitative method identify one 
or a few variables that they intend to use in their research work and proceed with 
data collection related to those variables.  
 
In the field of ICT, quantitative methods often deal with results computation and 
system analysis using a scientific approach. The objective of the quantitative 
method is to develop and employ models based on mathematical approach, 
hypotheses and theories pertaining to the nature of an ICT phenomenon. The 
process of measurement (which we have come across in the previous topic) is the 
focus of quantitative method due to its connectivity between empirical 
observation and mathematical expression of quantitative relationships. This 
method is also known as iterative process where evidence is evaluated, and 
hypotheses and theories are refined with some technical advances, leveraging on 
statistical approach.  
 

Quantitative method typically begins with data collection based on a hypothesis 
or theory and it is followed with application of descriptive or inferential 
statistics. Surveys and observations are some examples that are widely used with 
statistical association. We will see different types of quantitative research 
methods in the next section. For example, when a researcher is interested to 
investigate the „effectiveness of expert system for managing e-commerce 
application in open source environment‰, the researcher will formulate the 
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research question such as, „How effective is the  expert system in comparison to 
case-based reasoning for e-commerce module development?‰ The researcher 
finds 10 software developers using e-commerce module with expert system in 
open source environment and 10 software developers using case-based reasoning 
e-commerce module in propietary programming language environment. The 
researcher will administer the results and compute them using statistical 
approach and then summarise it. Here, we can say the researcher used the 
quantitative method for the work mentioned. 

 

SELF-CHECK 8.1 

(a) Define the quantitative research method in your own words. 

(b) Scenario:  

A researcher formulates a research question, „The effectiveness 
of a network topology set up in a campus‰. He finds several 
network administrators that use the network topology, and 
concluded the reasons with one common conclusion without 
any numerical figures/ statistics. 

Does the researcher in the above scenario perform the 
quantitative research method? If yes, explain why.  If no, 
provide the reasons why you think so. 

 DESCRIPTIVE RESEARCH 8.2 

Quantitative research methods fall under the broad heading of descriptive 
research. This type of research corresponds to identifying the characteristics of an 
observed phenomenon, or exploring correlations between two or more entities. 
The three types of descriptive research are illustrated by Figure 8.2 below. 

 

 
Figure 8.2: Types of descriptive research 
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8.2.1 Observation Studies 

Observation studies are involved in both quantitative and qualitative research 
methods. However, in quantitative methods, the focus of observation studies is 
on a particular factor of behaviour and it is quantified. In this type of design, a 
researcher will try to maintain objectivity in assessing the behaviour being 
studied. Table 8.1 summarises some strategies used in this design. 
 

Table 8.1: Strategies used in observation studies 
 

No. Strategies Description 

1 Using rating scale Using rating scale (e.g. Likert Scale) to 
evaluate the behaviour in terms of specific 
factor or reasons.  

2 Defining the behaviour Defining the behaviour being studied in a 
precise and solid manner so that the 
behaviour is easily recognised during its 
occurence. 

3 Rated by two or more 
individuals 

Having two or more individual ratings the 
same behaviour independently, without the 
knowledge of one anotherÊs ratings. 

4 Clustering the observation 
periods 

Divide observation period into small clusters 
and then record whether the behaviour does 
or does not occur during each cluster or 
segment. Time period may be assigned with 
some intervals depending on the studies 
requirement. 

5 Train the rater(s) Train the rater(s) of the behaviour to follow 
some specific requirement until consistent 
ratings are obtained during any of the 
behaviour occurences.  

 
Next, let us look at the next type of descriptive research, the correlational 
research. 
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8.2.2 Correlational Research  

Correlational research or studies examine differences of characteristics or 
variables of two or more entities. A correlation exists when one variable increases 
or decreases correspondingly with the other variable. A researcher will gather 
data about two or more variables in a particular group. These data are numbers 
that reflect measurement of the characteristics of research questions such as test 
scores, baud rate, device jitter or network performance using 2 different 
transmission mediums. For example, as storage becomes larger, it is easier to 
manage databases. In other words, there is a correlation between storage size and 
database capacity. Correlational results can be represented using various means 
of visualisation. One such example would be using the scatterplot  which allows 
a visual inspection of the relationship between two variables. In ICT research, 
scatterplot is commonly used in representing results obtained for journal or 
proceedings publications. Figure 8.3 below shows an example of a scatterplot. 
 

 
Figure 8.3 A scatterplot  

 
By examining the scatterplot, we can identify or describe the homogeneity or 
heterogeneity of the two variables. Secondly, we can describe the degree of 
which the two variables are intercorrelated or using statistical approach known 
as correlation coefficient. Finally, we can interpret these data and give them 
meaning.  
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8.2.3 Survey Research  

In ICT research, one of the common methodologies used is survey research. It is 
widely used as a method due to the nature of the ICT field that involves multiple 
interests of public, infrastructure and technologies associated with it.  
 
Kerlinger (1973) defined survey research as a study on large and small 
populations by selecting samples chosen from the desired population and to 
discover relative incidence, distribution and interrelations.  
 
The ultimate goal of survey research is to learn about a large population by 
surveying a sample of the population; thus we may also call it descriptive survey 
or normative survey. In this method, a researcher poses a series of questions to 
the respondents, summarises their responses in percentages, frequency 
distribution and some other statistical approaches (Figure 8.4). Survey research 
typically employs face-to-face interviews, telephone interviews or the common 
approach using questionnaires (we will look into questionnaires in the next 
section).  Basically, information is acquired by asking respondents questions by 
using interviews or questionnaires concerning the following: 
 
 What are the beliefs?  

Should Service Oriented Architecture (SOA) be 
adopted in seeking human capital for Human 
Resource Management?

What do they know?  
What was the first  IT enterprise architecture that 
dominated Malaysian scenario? 

What do they expect?  
Do you think Open Source policy 
should be implemented in all 
educational agencies for wider 
acceptance and cost savings? 

What have they done?  
How often do you perform virus scan 
and monitoring in your 
organisation? 

 
 

Figure 8.4:  Example of questions asked in survey research 
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There are two types of survey (see Figure 8.5). Normally, the type of survey 
method used depends on the scope of the research work. If the research needs a 
pool of opinions and practices, a cross-sectional survey would be appropriate. On 
the other hand, if a researcher specifies the objective as to compare differences in 
opinion and practices over time, a longitudinal survey would be the ideal 
method.  

 

 
 

Figure 8.5 : Types of survey 
 

In cross-sectional survey, a researcher collects information from a sample drawn 
from a population. It involves collecting data at one point of time. The period of 
data collection can vary and it depends on the study weightage. For example: 
You administer a questionnaire on broadband usage among 500 university 
students for information dissemination using research network. The university 
students may comprise 20-23 year old students. The students could be males and 
females from different course backgrounds in a particular university. In this case, 
the data you obtain is derived from a cross-section of the population at one point 
of time.  
 
In longitudinal surveys, data collection is done at different points of time to 
observe the changes. Two common types of longitudinal surveys are Cohort 
Studies and Panel Studies.  
 
(a) Cohort Studies 

In Cohort Studies, a researcher specifies population (e.g. IT subordinates in 
an organisation dealing with security audit and penetration tests) and lists 
the names of all members of this population. At each data collection point, a 
researcher will select a sample of respondents from the population of IT 
subordinates doing security audit and penetration testing and administer a 
questionnaire. This is then repeated at another point of time. Although the 
population remains the same, different respondents are sampled each time. 
The researcherÊs aim here is to see if there are changes in perceptions or 
trends that occur in the study.  
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(b) Panel Studies 
In Panel Studies, a researcher can identify a sample from the beginning and 
follow the respondents over a specified period of time to observe changes 
in specific respondents and highlight the reasons why these respondents 
have changed. 

 

 

Summarise the characteristics of quantitative research methods.  

ACTIVITY 8.1 

 QUANTITATIVE DATA ANALYSIS 8.3 

Data collected from questionnaires or other instruments in quantitative research 
methods have to be analysed and interpreted. Generally, statisical procedures are 
quantitative data approaches. In this section, we will look at these common 
statistical approaches and emphasis on a conceptual understanding for 
quantitative data analysis.  
 
Figure 8.6 summarises the statistical components that we will be looking at in 
this section. 



 TOPIC 8  QUANTITATIVE RESEARCH METHODS  
 
 

95 

 
Figure 8.6: Summary of statistical components in quantitative data analysis 

 

(a) Mean 
Mean is also known as average. A mean is the sum of all scores divided by 
the number of scores. The mean is used to measure central tendency or 
centre of a score distribution generally. For example, the mean for the 
following set of integers: 3, 4, 5, 7 and 6 = 5.  
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Figure 8.7 : Mean in distributed scores 
Adapted from http://www.tarorigin.com/art/Omasory/Uncertainty/ 

 

(b) Standard Deviation 
A standard deviation tells us how close the scores are centred around the 
mean.  By referring to the above Figure 8.7, when the scores are bunched 
together around the mean, the standard deviation is small and the bell 
curve is steep. When the scores are spread away from the mean, the 
standard deviation is large and the bell curve is relatively flat. 
 

 
Figure 8.8: Standard deviation 

 
To explore better what standard deviation means, we shall refer to Figure 8.8. 
The mean is 20 and the standard deviation(SD) is 5. Figure 8.4 represents the 
score obtained on grid test for two organisation terminals using cluster 
computing with the same mean of 20.  
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 One standard deviation (SD= 5) from the mean in either direction on the 
horizontal axis accounts for around 68% of the organisation in this group. In 
other terms, 68% terminals obtained 15 and 25 optimal time.   

 Two standard deviation (5+5=10) away from the mean accounts roughly 95% 
of terminals. In other words, 95% terminals obtained between 10 and 30 
optimal time.  

 Three standard deviations ( 5+5+5=15) away from the mean accounts for 
roughly 99% terminals. In other words, 99% terminals obtained 5 and 35 
optimal time.  

8.3.1 Testing for Significant Differences between Two 
Means Using the t-Test (Independent Groups) 

LetÊs say you are conducting a study to compare the effectiveness of the use of 
Âservice discovery protocolÊ (independent variable) in enhancing network 
appliances detection in home networks. The mean score and standard deviation 
for the application test are shown in Table 8.2 and you want to test the null 
hypothesis.  
 
H0: There is no significant difference between the experimental group and the 
control group in terms of enhancing network appliances detection. 
 
To solve this, you may use the statistical approach called t-test to obtain the t-
value for independent means. In this case, independent means that two groups 
consist of different subjects. The t-test gives the probability that the difference 
between the two means is caused by chance. For testing the siginificance, you 
will need to set a risk level called the alpha level. Similar to social science 
research, in ICT research, we set the alpha level at .05. This means that the 
obtained result which is significant at .05 level could occur by chance only 5 
times in trial of 100. 
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Table 8.2 Means and Standard Deviations Obtained for  
the Experimental and Control Groups 

 

 N  Mean Standard Deviation 

Experimental group 10 13.8 2.10 

Control group 10 11.4 1.96 

t  value = 2.65;                      degrees of freedom = 18;                             p<0.02 
 

(a) Table 8.2 displays t-value of 2.65 obtained. If you are using statistical 
software like SPSS or SAS, the probablity value is given (i.e.p<0.02). We 
could also refer to the table of critical values to find out whether the t-value 
is large enough to say that the difference between the groups is not likely to 
have been a chance finding.  

(b) We can also determine the degrees of freedom (df) for the test which is the 
sum of the terminals in both groups minus 2 (i.e.n-2). By the given alpha 
level, the df and the t-value, we can refer to the t-value in the table of 
critical values. 

(c) Refer Table 8.3. The obtained t-value(2.65) is bigger than the critical value 
(2.1009) for 18 degreee of freedom (20-2=18). From this, we can conclude 
that the differences between the means for two organisations is significantly 
different at the 0.05 level of significance.  

 
Table 8.3 Extract from the Table of Critical Values 

 

df  p = 0.05 p = 0.01 

17 2.1098 2.8982 

18 2.1009 2.8784 

19 2.1009 2.8609 
 

(d) Please note the difference is NOT SIGNIFICANT at the 0.01 level of 
significance because t-value (2.65) is smaller than the critical value (2.8784) 
for 18 degress of freedom. 
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8.3.2 Testing for Significant Differences between Two 
Means Using the t-test (Dependent groups) 

LetÊs say you would like to conduct a study to compare the effectiveness of the  
use of Âservice discovery protocolÊ (independent variable) in enhancing network 
appliances detection (dependent variable) in ONE home network (IEEE 802.11). 
You gave a pretest and after testing the protocol with the IEEE 802.11 network, 
you give a posttest. Here, the same group of subjects are tested 2 times. The mean 
score and standard deviation obtained for network detection are in Table 8.4. 
You want to test the null hypothesis. 
 
H0: There is no significant difference between the pretest mean and the posttest 
mean in terms of network appliances detection enhancement.  
 

Table 8.4: Means and Standard Deviation Obtained for the Pretest and Posttest Scores 

                                                 Mean Standard Deviation  

Pretest 9.90 1.66 

Posttest 10.90 0.99 

N=10;  t value=1.94;         degrees of freedom=9;          p<0.09 

 

(a) By using the t-test for dependent groups, we can obtain value of 1.94. In 
this case, dependent means that the two means are obtained from the same 
groups.  

(b) From Table 8.5, we can highlight that for 9 degree of freedom, the critical 
value is 2.2622, which is larger than the t-value 1.94. We can conclude that 
the means are NOT significantly different at the 0.05 level of significance. 

 
Table 8.5 Extract from the Table of Critical Values of t 

df p = 0.05 p = 0.01 

8 2.3060 3.3554 

9 2.2622 3.2498 

10 2.2281 3.1693 
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8.3.3 Testing for Differences between Means Using 
One-Way Analysis of Variance (ANOVA) 

In ANOVA, the mechanism is similar to t-test, although the method differs. 
Whenever a researcher wants to compare more than two means, he/ she will 
always opt to use One-Way Analysis of Variance or widely known as ANOVA. 
For example, say you want to conduct an experiment on three types of buffering 
methods for video streaming over mobile device. The means and standard 
deviation obtained are shown in Table 8.6. 
 

Table 8.6 Means and Standard Deviation for Three Types of Buffering Methods 

 N Mean Standard Deviation 

Buffer Method 1  10 14.6 1.83 

Buffer Method 2 10 15.6 2.22 

Buffer Method 3 10 18.0 2.10 

 
Table 8.7: Summary of the Buffering Method Analysis 

Summary Sum of Square df Mean Squares F p 

Treatment 61.066 2 30.533 7.1811 0.003 

Within 114.800 27 -   

TOTAL 175.866 29    

 
In this example, a researcher used One-Way ANOVA and obtained an F-value of 
7.1811 which is significant at 0.003 (Table 8.7). Therefore, the null hypothesis of 
no differences between means is rejected. However, it is unsure which of the 
differences contributes to the significance. To overcome this problem, another 
statistical approach needs to be considered. A researcher can perform Pos Hoc 
Comparisons such as Scheffe Test or Tukey Test. These tests are usually applied 
after an analysis of variance.  

Table 8.8: Tukey Test for the Analysis 

Buffer Method 1 vs Buffer Method 1 Not significant 

Buffer Method 1 vs Buffer Method 3 Significant at p<.01 

Buffer Method 2 vs Buffer Method 3 Significant at p<.05 
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From Table 8.8, we can conclude that there is no significant difference between 
the performance using Buffer Method 1 and Buffer Method 2. Buffer Method 3 
performed significantly better at significance level 0.05. Buffer Method 3 also 
outperformed Buffer Method 1 at the 0.01 level of significance.  

8.3.4 Correlation Coefficient 

To find the relationship or correlation between two variables, the approach used 
is called correlation coefficient. For example, in a research work, you collected 
data on Âbandwidth rateÊ and also ÂjitterÊ. You may want to find out if there is a 
correlation between bandwidth rate and jitter in network performance. It is 
important to note that correlation has direction and can be positive or negative. 
The Pearson product-moment correlation coefficient ( represented by ÂrÊ) is used 
to show the strength of relationship between two variables. A coefficient can 
range from r = +1.00 to -1.00.  Figure 8.9 shows what the coefficient means. 
 
 

 
 

Figure 8.9: Graphs showing Different Correlation Coeffiecients. 
Source: http://arts.uwaterloo.ca/~jfsulliv/Lectures%2015%20&%2016.htm 
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Figure 8.9 shows perfect postive correlation ( r=+1) which means an increase in 
variable y is also followed by an increase in variable x. The second diagram 
shows a perfect negative correlation( r = -1) which means an increase in variable 
y is followed by a decrease in variable x or vice-versa. The third diagram shows a 
zero correlation(r=0.00) which means there is no relationship between variable y 
and variable x. 
 

 

1. Describe the types of survey for quantitative research 
methods. 

2. Identify the common statistical components for quantitative 
methods.  

SELF-CHECK 8.2 

 

 

 Quantitative methods deal with numbers and anything that is measurable in 
a systematic way of investigation of phenomena.  

 Three types of descriptive designs are observation, correlation and survey 
research. 

 Likert Scale is the common rating scale widely used in questionnaires.  

 There are two types of survey: cross sectional survey and longitudinal 
survey. 

 Questionnaires are used widely due to their cost effectiveness and easier 
management nature. 

 The t-test is used for significant differences between means for independent 
and dependent groups. 

 ANOVA is used when comparing the means of more than two groups. 

 Correlation coefficient is used to test the strength of relationship between two 
variables. 
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ANOVA 

Cohort studies               

Correlation       

Cross-sectional 

Longitudinal 

Mean  

Observation              

Panel studies                  

Quantitative method                    

Standard deviation         

Survey research     

T-test 

 

 

1. When would you use a longitudinal survey rather than a cross-
sectional survey? Discuss. 

2. Discuss a situation of using Analysis of Variance (ANOVA) in a 
research work (use an example with a research topic of your own). 

3. Discuss some ethical issues you think could arise during survey 
research. 
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 DEFINITION OF  QUALITATIVE   
RESEARCH  

The qualitative research method involves the use of qualitative data, such as 
interviews, documents and observation, in order to understand and explain a 
social phenomenon. In Information Technology and Communication, there has 
been a general shift in research away from technological to managerial and 
organisational issues, and thus there is increasing interest in the application of 
qualitative research methods. Qualitative research methods originated from 
social sciences to enable researchers to study social and cultural oriented 
phenomena. Today, the use of qualitative method and analysis are extended 
almost to every research field and area. The method generally includes data 
sources with observation and respondent observation, interviews and 
questionnaires, documents and the researcherÊs impression and perception. A 
good definition is given by Denzin and Lincoln (1994) that a qualitative research 
focuses on interpretation of phenomena in their natural settings to make sense in 
terms of the meanings people bring to these settings. The qualitative research 

9.1 
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9  

4. Elaborate the two methods to administer questionnaires; and 

5. Differentiate between quantitative and qualitative methods. 
 

1. Define what is qualitative research method; 

2. Describe the types of qualitative research methods; 

3. Identify the data analysis of qualitative methods; 

By the end of this topic, you should be able to: 

LEARNING OUTCOMES 
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method involves data collection of personal experiences, introspection, stories 
about life, interviews, observations, interactions and visual texts which are 
significant to peopleÊs life. Qualitative research typically serves one or more of 
the following purposes (Peshkin,1993) (Figure 9.1): 
 

 
 

Figure 9.1: Purpose of Quality research  
(Perskin, 1993) 

 
When conducting qualitative research, measuring reliability is difficult. 
However, we will explore reliability in the next topic. 

9.1.1 Qualitative Research in Information and 
Communication Technology 

Many researchers in ICT agree that there are many dimensions in research 
methodology for the field of ICT. The methodology varies in terms of topic of 
interest, scope, validity of instruments and knowledge body. Researchers also 
firmly believe that observations are associated with traditional approaches, while 
interpretations are associated with the newer approaches, which reflect the 
emphasis of qualitative researchers interacting with research participants in ICT 
generally. They recommend that information systems researchers should not 
blindly adopt a research method.  
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The choice of research method should be made in relation to the research 
objectives. For example, Lee (2001) suggests that information technology research 
is more than the study of technology or behaviour. Rather, he suggests that 
information systems researchers deal "with the phenomena that emerge when the 
technology and the behaviour interact, much like different chemical elements 
reacting to one another when they form a compound". There is a growing interest 
among ICT researchers in various qualitative research techniques. Since 1991, the 
annual International Conference on Information Systems (ICIS) held a series of 
panel discussions on aspects relating to qualitative research. These workshops 
represent an expanding forum for ICT and Information Systems researchers who 
are considering or actively applying qualitative research. The research results of 
Lending and Weatherbe(1992) suggest an increase in the application of 
qualitative research techniques, as indicated by journal publications. However, 
more recently, there has been a call among the ICT and information systems 
community for more emphasis on conducting qualitative research.  

  TYPES OF QUALITATIVE RESEARCH 
METHODS 

9.2 

There are many methods in conducting qualitative research in ICT. Types of 
qualitative research for ICT is shown in Figure 9.2. 

 

 
Figure 9.2: Types of qualitative research for ICT 
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9.2.1 Action Research 

Action research is associated with investigation on changes. Cunningham (1993) 
suggested that action research comprises a continuous process of research and 
learning in the researcherÊs long-term relationship with a problem. The intention 
of action research is to institute a process of change and then draw a conclusion 
based on this process. Generally, in the field of Information and Communication 
technology, technologies associated with ICT facilitate changes. Therefore, action 
research is an appropriate methodology to conduct investigation in ICT. There 
are 4 stages in the action research cycle (Susman & Evered, 1978) as illustrated in 
Figure 9.3. 
 

 
 

Figure 9.3: Stages in action research cycle 
 
There are two reasons for action research in ICT: 

(a) To involve IT practitioners in their work.; and 

(b) To encourage research  with the purpose of bringing improvement in ICT 
systems, applications and infrastructure.  
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Action research in ICT refers to both ICT system and people involved in that 
system. For example, a system administrator employed action research in his 
organisation to investigate the relationship between the introduction of 
groupware into an organisation and its implications towards individual work 
habits and the structure of enterprise architecture (Olesen and Myers, 1999).  

9.2.2 Case Study  

 Case study is a method used in both qualitative and quantitative research 
methodologies. Yin (1994) suggested that case studies are empirical investigation 
of phenomena within their environmental context, where the relationship 
between the phenomena and the environment is not clear. Therefore, a case is 
examined to understand an issue or provide input to an existing theory or a new 
theoretical concept. A case studyÊs unit of measurement is associated with the 
entity concept.  
 
A research work deploying the case study method may have single or multiple 
cases. Conclusion could be drawn up from similarities or differences among the 
cases involved in a research work. For example, a researcher may use single case 
design to find the relationship that exists between user participation in systems 
development and the issue of organisational change surrounding the 
development and implementation of IT systems (Butler and Fitzgerald, 2001). 
Figure 9.4 below shows the sequence of case study (Yin 1994) in a research work. 
 

 
 

Figure 9.4: Sequence of Case Study Method (Yin 1994) 
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Case studies can be in single or multiple design. Single case design is ideal for 
studying extreme cases, to confirm or challenge a theory or for cases where a 
researcher does not have access previously. However, it is important for a 
researcher to be careful during the interpretation of what is being observed. 
Multiple case design is appropriate when a researcher is keen to use more than 
one case to gather data and draw up conclusion based on the facts retrieved. 
Multiple case design serves to confirm evidence which enhance the reliability 
and validity of a research work. A good example would be research work done 
by Hassan and Veeraghavan (2000), using multiple case design to investigate 
how an organisation may employ data to achieve its objectives through the 
development of multidimensional databases. In this research work, 
commonalities and differences among four cases were employed in order to 
develop conclusions.  

9.2.3 Ethnography  

Ethnography is a qualitative research method which involves a description of 
people and nature of phenomena. In ICT, ethnographic research method is 
increasingly employed to investigate information systems generally. Atkinson 
and Hammersley (1994) suggested that ethnography involves exploring the 
nature of phenomena and working with unstructured data, analysing data 
through interpretation of the meanings attributed by research respondents. This 
method involves primary observations conducted by a researcher during a 
stipulated period. Normally, ethnographic method for ICT based research is 
deployed in a large organisation and involves detailed investigation of an entity 
within its specific context. Therefore, in such a context, detailed qualitative data 
need to be gathered regarding the body of knowledge. Data that are usually 
gathered using participant observation include field notes and unstructured 
interview. One example of ICT research conducted would be work by 
Nandhakumar and Avison(1999), employing an ethnographic investigation of 
information system technology development in their organisation.  
 
The ethnographic method needs considerable time and fieldwork committment 
by the researcher. It can be extremely time consuming as it involves the 
researcher spending a long time in the observation period and jotting down field 
notes. There are some standard rules for taking field notes (Neuman and 
Wiegand, 2000): 
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 Record sequence of events chronologically and period of events 

 Avoid evaluative judgments or summarising of retrieved facts and 
respondents.  

       (Neuman and Wiegand, 2000) 

 Never neglect anything as insignificant 

 Keep count of the number of phrases used by subjects 

 Jot down notes immediately and as soon as possible during 
observation 

RULES FOR TAKING FIELD NOTES 

9.2.4 Grounded Theory  

Grounded theory uses a prescribed set of procedures for analysing data and 
constructing theorectical model from them. A good definition is given by Glaser 
and Strauss, (1967) stating it as „the discovery of theory from data systematically 
obtained social research‰. Although it originated from social research, the 
method now is widely used in ICT and other fields as well.  
 
They also defined that a ÂcategoryÊ emerges from the data and may stand by itself 
as a conceptual element. The term ÂgroundedÊ refers to the idea where a theory 
that emerges from the study is derived from and ÂgroundedÊ in data have been 
collected in the field rather than taken from the research literature.  
 
Grounded theory is very useful when current theories about a phenomenon are 
neither inadequate nor non-existent (Cresswell,1998). Data collection for this 
method is field-based and likely to change over the course of the study. 
Interviews play a major role in this method but some other techniques like 
observation, multimedia resources and documents may also be used. One 
research example using this method is a work by Urquhart (2000) where the 
author took a qualitative view of analyst-client dialogue and it was designed to 
explore analyst-client interaction from a processual perspective. Respondents in 
this research work were involved in the inital stage of system development or 
modification. Grounded Theory was employed to identify concepts used by 
respondents in their initial contact regarding system requirements.  
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9.2.5 Content Analysis  

A content analysis is  a detailed and systematic examination of the contents of a 
particular material for identifying patterns or themes. It is typically performed on 
forms of human communication including journals, books, printed media and 
recorded human interactions. Out of the 5 designs explained in this topic, content 
analysis involves thorough planning from the beginning itself. Research problem 
or research questions need to be specified from the beginning.  In ICT research, 
content analysis seems crucial especially when dealing with emails, online 
discussions and forums. Most content analyses aimed to answer questions 
directly to the research problem stated in a study.  
 
Some steps in content analysis are: 
 
(a) Identify the specific body of material needed to be explored  

For example, you may be interested in finding evidence for enterprise 
architecture using XML and CORBA in service-oriented organisation. In 
this case, the specific body of material to be explored will be enterprise 
architecture using XML and CORBA.  

 
(b) Define the characteristics or qualities to be examined in precise terms 

A researcher may identify specific examples of each characteristic as a way 
of defining it more clearly. 

 
(c) Break into small and manageable segments of materials if it is too complex 

or lengthy. 
 

(d) A researcher should scrutinise and sort the materials based on the defined 
characteristics. 

 

 

SELF-CHECK 9.1 

Identify types of qualitative research methods. 
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 QUALITATIVE DATA ANALYSIS  9.3 

Qualitative data is a pool of data obtained from interviews, fieldnotes of 
observations and analysis of documents. This collected information must be 
organised and interpreted properly to extract the key findings for your research 
work. As a rule of thumb, there is no single ÂrightÊ way for qualitative data 
analysis. Different researchers have proposed different methods for qualitative 
data analysis. However, there are some common procedures in the analysis of 
qualitative data. A researcher begins  with a large body of knowledge and 
information and must deploy inductive reasoning, sorting and categorisation and 
make it precise with key themes. For example in the content analysis method, it 
might seem very straighforward but you need to be careful in extracting 
information that has meaningful characteristics to your research theme. Creswell 
(1998) came up with data analysis spiral that is applicable to most qualitative 
methods. There are several steps for this analysis. These steps are: 

(a) Data organisation into several forms (i.e. database, sentences or individual 
words); 

(b) Peruse the data sets several times to gain a complete picture or overview of 
what it contains as a whole. During the process, a researcher should jot 
down short notes or summarisation of the key points that suggest possible 
categories or interpretations; 

(c) Identify of general categories or themes and classify them accordingly. This 
will help a researcher to see a pattern or meaning of the data obtained; and 

(d) Finally, integrate and summarise the data for the audience. This step also 
may include hypotheses that state the relationships among those categories 
defined by the researcher. The data summary could be represented by 
table, figure or matrix diagram.  

9.3.1 Data Collection Methods  

In research methodology, data collection methods are given great emphasis. Data 
are categorised as primary data and secondary data. Data collection and research 
method are inextricably interdependent. A researcher who takes into account a 
methodology for his/ her research work must consider the nature of data that 
will be collected in the resolution of a problem. We can also say that the data 
dictate the research method of a particular field. Primary data are collected from 
primary sources and secondary data gathered from secondary sources.  
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Various methods of data collection are as follows: 
 

 
 

Figure 9.5: Data collection methods 
 

You must know that none of the mentioned methods will provide 100 percent 
accuracy and reliable information. This is because the quality of data depends on 
some factors which we will be explored in the next section.  

9.3.2 Data Collection Using Primary Sources  

The choice of data collection method depends on the objective and aim of the 
research. Whatever method you use for data collection, always ensure that you 
understand clearly the purpose and the relevance of the study. The same goes for 
your respondent. So, you must clearly state to them so that they know the aim of 
the study and could give the feedback accordingly in the mode of questionnaire 
or interviews. Primary sources of data collection  are as follows: 
 
(a) Observation  

Observation is a systematic way of watching and listening to a 
phenomenon as it takes place. Observation would serve as the best 
approach if a researcher is interested in behaviour rather than perceptions 
of respondents or when the subjects are so involved in it that they are 
unable to provide objective information about it. There are two types of 
observation  participant and non-participant. Participant observation is 
when a researcher participates in the activities of the study group that is 
being observed in the same manner as its members without their 
knowledge that they are being observed. Non-participation observation, on 
the other hand, is when a researcher does not get involved directly in the 
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activities of the research study but remains a passive observer. In ICT 
research, non-participant observation takes place most of the time 
especially when it involves design and implemention issues.  
 

(b) Interview 
Interview is method to collect information from people is referred to as 
interview. Another precise defination is that any person-to-person 
interaction between two or more individuals with a specific purpose in 
mind is called an interview (Ranjit Kumar 2001). There are two main types 
of interviews: 

(i) Unstructured Interviews  This type gives complete freedom in terms 
of content and structure. In ICT, unstructured interviews are often 
deployed due to the broad nature of the field. You have complete 
freedom in terms of the wording to use and may formulate questions 
that suit your topic of discussion. Some unstructured interview 
examples are in-depth interviews, focus group interviews, narratives 
and oral interviews.  

(ii) Structured Interviews  In structured interviews, you can ask a 
predetermined set of questions using the same wording and order of 
questions as specified in the interview sequence. Interview sequence 
is a schedule that lists the set of questions, open-ended or close-ended 
which is prepared by the researcher for use of interaction between 
him/her and the respondents. It is important to highlight here that the 
interview sequence is a research tool or instrument for collecting data 
whereas interviewing is a method of data collection. One of the 
benefits of using structured interviews is that it ensures data 
comparability.  

 
(c) Questionnaire 

One of the most important techniques of data collection is questionnaire. A 
questionnaire is a list of written questions to be answered by respondents 
of a particular study. When designing a questionnaire, it is important to 
ensure the questions are clear and easy to understand. This is because 
respondents need to understand the questions clearly before answering. An 
interactive approach should be considered during questionnaire design. 
The advantage of the questionnaire is that it offers great anonymity 
between researcher and respondents and this increases the likelihood of 
obtaining accurate information. On the other hand, it is less expensive to be 
deployed in research as you can save time, human and financial resources, 
and particularly for population study, it is an inexpensive technique of data 
collection. There are 2 ways to administer a questionnaire as shown in 
Table 9.1. 
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Table 9.1: Ways to administer questionnaires 

 

No. Ways to administer Description 

1 Collective administration 

 

The best way of administering questionnaire is by 
obtaining a captive audience such as a group, 
member of an organisation, IT administrators in 
companies, software engineers and people 
assembled in one place. 

2 Mailed questionnaire  

 

A Common approach is to send questionnaire to 
respondents using email or snail mail. If using 
snail mail, normally the questionnaire will be 
accompanied by a cover letter and self-addressed 
envelope. In ICT, it is common to use e-mail 
based invitation which leads to a web form of 
questionnaire, which is rather convenient, fast 
and manageable.  

 

Next, let us look at the data analysis spiral, as illustrated by Creswell, 1998, in 
Figure 9.6. 
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Figure 9.6: Data analysis spiral (Creswell,1998) 
Source: Adapted from http://www.thearney.com/Scholar%20Folio/Schola1.gif 

 
Data analysis for qualitative methods is  more time consuming compared to 
quantitative methods. This is due to the loads of information you may obtain 
during the entire research process. It is important for a researcher to set aside 
some information because not everything gathered will be useful.  

 

 

1. Describe the types of interview method for qualitative approach. 

2. Distinguish between primary and secondary data sources. 

SELF-CHECK 9.2 

 

http://www.thearney.com/Scholar%20Folio/Schola1.gif
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 DIFFERENCE BETWEEN QUANTITATIVE 
AND QUALITATIVE APPROACH 

9.4 

There are some differences between quantitative and qualitative approach in 
research methodology. In ICT, both methods play a significant role in facilitating 
the entire research process and leading to desirable results or outcomes. 
Qualitative research tends to focus on the subject or respondents instead of 
perspective of the researcher. This is also termed as the emic or insider 
perspective as against etic or outsider perspective. A researcher is always the 
main in data collection and analysis in qualitative approach, compared to 
questionnaire or tests in case of quantitative approach.  
 
Qualitative method also involves field work where a researcher must participate 
in the setting especially for observation and interviews with respondents of the 
research topic. Table 9.2 lists the differences between qualitative and quantitative 
research. 
 

Table 9.2:  Differences between qualitative and quantitative research 
(Adapted from Merriam, 1999; Firestone, 1987;Potter, 1996) 

 Qualitative Quantitative 

Focus Quality (features) Quantity (how much,numbers) 

Philosophy Phenomenology Positivism 

Method Ethnography/Observation Experiments/Correlation 

Goal  Understand, meaning Prediction, test hypothesis 

Design Flexible, emerging Structured, predetermined 

Sample Small, purposeful Large, random, representation 

Data collection Interviews,observation, 
documents and artefacts 

Questionnaire, scales, tests, 
inventories 

Analysis Inductive ( by the researcher) Deductive (by statistical methods) 

Findings Comprehensive,description 
detailed,holistic 

Precise, numerical 

Researcher Immersed Detached 

 
Generally, qualitative research adopts the inductive approach. Such a method is 
conducted due to lack of theory related to the research topic that is unable to 
explain a phenomenon convincingly. A qualitative approach also focuses on 
process and understanding based on rich description of body of knowledge. Data 
takes the form of communication of the respondents itself, extracts from research 
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documents, multimedia resources like audio and video recordings. These also 
supports the finding of a study.  
 

 

1. What are the steps involved in qualitative data analysis? 

2. Identify the differences between qualitative and quantitative 
research.  

SELF-CHECK 9.3 

 
 

 

 Qualitative research method involves the use of qualitative data, such as 
interviews, documents, and respondents observation, to understand and 
explain social phenomena. 

 Qualitative method focuses on interpretation of situations or phenomena in 
their natural settings.  

 Types of qualitative methods are Action Research, Case Study, Ethnography, 
Grounded Theory and Content Analysis. 

 Primary data sources comprise observation, interviewing and questionnaires. 

 Interviewing is a technique of gathering data from respondents by asking 
questions and reacting verbally. 

 Secondary data sources correspond to documents such as publications, 
records, earlier research reports and service records. 

 Collective administration and mailed questionnaires are two most used 
techniques in questionnaires distribution to respondents. 

 Qualitative is inductive whereas quantitative follows deductive 
methodology.  

 Action research adopts a spiral approach comprising 4 steps: planning, 
acting, observing and reflecting.  

 A qualitative case study is intensive, has holistic description and analysis of 
single instance of a phenomenon. 

 Ethnography is qualitative research method which involves a description of 
people and nature of phenomena. 
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 The inductive approach that is used in qualitative method begins by 
observing phenomena, then proceeding to find patterns in the form of 
categories or concepts that emerge. 

 

 

Qualitative methods                     

Action research    

Primary data sources             

Case study 

Secondary data sources       

Ethnography 

Content analysis     

Grounded theory  

Interviews   

Inductive approach 

 

 

1. Consider the following list of research problems and explain what 
would be the most appropriate qualitative research method for 
each one: 

 
(a) Performance Evaluation for Voice of IP (VoIP) in Streaming 

environment. 
(b) An Evaluation of Latency in Campus Network. 

 
2. „There are many dimensions in research methodology for ICT‰. 

Discuss.   
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 Sampling
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

LEARNING OUTCOMES 
By the end of this topic, you should be able to:

1. Define what is sampling and its concept; 

2. Identify the advantages and disadvantages of sampling; 

3. Describe sampling terminologies; 

4. Identify sample size and selection method; and 

5. Differentiate between probability sampling and non-probability 
sampling techniques. 

 
 
 

 CONCEPT OF SAMPLING  10.1 

Sampling is a process of selecting samples from a group or population to become 
the foundation for estimating and predicting the outcome of the population as 
well as to detect the unknown piece of information. A sample is the sub-unit of 
the population involved in your research work. There are a few advantages and 
disadvantages associated with the sampling process. 
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(a) Advantages of Sampling 
 

 
 

Among the advantages are that sampling can save cost and human 
resources during the process of research work. In ICT, sampling does 
not cause much constraint such as heavy use of tools and technology 
in predicting the research output.  
 

(b) Disadvantages of Sampling 
 

 
 

A researcher may not find the information about the population being 
studied especially on its characteristics. The research can only estimate 
or predict them. This means that there is a high possibility of error 
occurence in the estimation made. Sampling process only enables a 
researcher to make estimation about the actual situation instead of 
finding the real truth. If you take a piece of information from your 
sampling population, and if your reasoning is correct, your findings 
should also be accurate to a certain degree.  

When selecting a sample, it is very important for a researcher to consider 
the possibility of error during the selection process. In the field of ICT, 
sampling has little significance because the main purpose of ICT research is 
to explore or describe diversity in technology, phenomenon and issues. 
Another factor is the nature of ICT research which focuses on qualitative 
approach. Qualitative approach does not make an attempt to quantify or 
determine the extent of diversity. A researcher can select a sample and 
describe his/ her inquiry based on the research problem.Then, the study 
proceeds based upon the obtained sample.  
 
You must always remember that qualitative research has a characteristic called 
saturation point. Saturation point is where a researcher reaches the limit of 
obtaining information after many attempts to get new information. When you 
find you are not obtaining new information, it is assumed you have reached 
the saturation point. Again, saturation point is subjective judgement which a 
researcher always decide about it in the entire research process.  
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 SAMPLING TERMINOLOGIES 10.2 

In sampling, there are a few terminologies that a researcher should be familiar 
with. For example, letÊs say you are working in a research project on  computing 
implementation for elderly and disabled citizens for a smart home system. You 
are supposed to find out the average age of senior and disabled citizens involved 
in your study.  

(a) The community, families living in the town with smart homes form the 
population or study population and are usually denoted by the letter N. 

(b) The sample group of elderly people or senior citizens and disable people in 
the vicinity of the smart home community is called sample.  

(c) The number of elderly people or senior citizens and disabled people you 
obtain information to find their average age is called the sample size and is 
usually denoted by letter n.  

(d) The way you select senior citizens and disabled people is called the 
sampling design or strategy. 

(e) Each citizen or disabled people that becomes the basis for selecting your 
sample is called the sampling unit or sampling element.  

(f) A list identifying each respondent in the study population is called 
sampling frame. In case when all elements in a sampling population cannot 
be individually identified, you cannot have a sampling frame for the study 
population.  

(g) Finally, the obtained findings based on the information of the respondents 
are called sample statistics. 

 

ACTIVITY 10.1 

Identify the importance of sampling in a research work.
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 SAMPLE SIZE AND SELECTION  10.3 

Most of the new researchers always wonder about the sample size that needs to 
be selected. You must remember that the larger the sample for your research, the 
better outcome you can evaluate at the end of the research process. The larger the 
sample, the more likely the sample mean and standard deviation will become a 
representation of the population mean and standard deviation. For instance, in IT 
survey, the sample size required depends on the statistical outcome needed for 
the findings. The following are some guidelines to decide on how large a sample 
should be: 
 

 

 A larger sample is needed when the population is highly heterogeneous on 
the variables being studied so that different characteristics can be identified. 
If members of the population is less, then a small sample size would do to 
obtain the necessary characteristics. 

 When the selected sample needs to be segregated into smaller clusters 
involving comparisons of clusters, a large sample would be appropriate.  

 The longer the duration of a study, the higher the number of subjects that 
will drop out. To reduce attrition, a researcher should keep demands on 
subjects to the minimum, to fully inform the subject about the study and 
research, and make frequent communication with subjects to maintain the 
interest. 

Gay and Airasian (2003) also offered similar guidelines in their work for selecting 
sample size in a research study. In their work, it is mentioned that beyond a 
certain point (at about 5,000 respondents or more), the population size is almost 
irrelevant and a sample size of 400 should be adequate. To some extent, the size 
of sample depends on how homogenous or heterogenous the population is and 
how alike or different its members are with respect to the characteristics of 
particular research interest.  

10.3.1 Selecting a Sample  

The objective of selecting a sample is to achieve maximum accuracy in your 
estimation within a given sample size and to avoid bias in the selection of the 
sample. This is important as bias can attack the integrity of facts and jeopardise 
your research outcome. 
 
Table 10.1 explains how bias can occur in sample selection. 
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Table 10.1:  Reasons Bias Occurs in Sample Selection 

No. Reason(s) 

1. Sampling done using non-random method (we will see sampling designs in the 
next section) which can be influenced by human choices. 

2. Sampling frame like list, indexing and records which serve as the platform of 
selection does not cover the sampling population accurately or completely. 

3. A section of sampling population refuses to co-operate. 

 
There are also factors that may influence the degree of certainty in inferences 
drawn from a sample for research study. As we know, the size of samples 
influence findings such that large samples have more certainty than those based 
on smaller ones. Therefore, the larger the sample, the researcher will obtain more 
accurate findings.  
 
Another factor is the extent of variation in the sampling population where the 
greater the variation in the population will have greater uncertainty with respect 
to its characteristics. Therefore, it is crucial for a researcher to bear these in mind 
especially when selecting a sample for her/his respective research work. 
 

 

SELF-CHECK 10.1 

1. Describe the guidelines on selecting samples. 

2. Identify how bias can occur during sample selection process.  

 SAMPLING TECHNIQUES 10.4 

Sampling techniques often depend on research objectives of a research work. 
Generally there are two types of sampling techniques that are widely deployed. 
These techniques are: 
 
(a) Probability Sampling  
 

 

This sampling technique includes sample selection which is based on 
random methods. The techniques that are based in this category are 
random sampling, stratified sampling, systematic sampling and 
cluster sampling. 
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(b) Non-probablity Sampling  
 

 

This sampling techniques is not based on random selection. Some 
examples are quota sampling, purposive sampling and convenience 
sampling.  

10.4.1 Probability Sampling  

The techniques in probality sampling are as follows: 
 
(a) Random Sampling 

Random sampling is used to increase the probability of the sample selected. 
By deploying this technique, each member of a population stands a chance 
to be selected. LetÊs say you are interested to survey the usage of e-
commerce application in business-to-consumer (B2C).  
 
The sample you select needs to represent the types of e-commerce 
application and its usage. Due to financial and time constraints you are 
unable to survey the usage of all types of e-commerce application across the 
Malaysian network (N= 100,000). Therefore you decide to confine the study 
to e-commerce application for merchandise products in Malaysia (n=10,000) 
which is called the accessible population.  
 
From this accessible population, a sample of 100 e-commerce application is 
retrieved. How do we randomly select sample? It is understood that 
random sample is a procedure in which all individuals in the defined 
population have an equal and independent chance to be selected in the 
sample design. In the above example, the number of e-commerce 
application on merchandise products across Malaysian network is 10,000 
and you may intend to draw a sample of 100. When you select the first 
application, it has 1:10,000 chances of being selected. Once the first 
application selected, the remaining will be 9,999 so that each application 
has 1:9,999 of being selected as second case. Therefore, once each case is 
selected, the probability of being selected next changes because the 
population of selection has become one case smaller each time.  

 
(b) Stratified Sampling 

In some IT surveys, a researcher may want to ensure individuals with 
certain characteristics are included in the sample to be studied. For such 
cases, stratified sampling is used. In this sampling design, a researcher will 
attempt to stratify population in such a way that the population within a 
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stratum is homogeneous with respect to the characteristics on the basis of 
which it is being stratified. You must bear in mind that it is important for 
the characteristics chosen as the basis of stratification, are clearly 
identifiable in the population. For example, it is much easier to stratify the 
population on the basis of gender rather than age or income group.  

 
(c) Systematic Sampling  

Systematic sampling also known as Âmixed samplingÊ category since it has 
both random and non-random sampling designs. A researcher has to begin 
by having a list names of members in the population, in random approach. 
Figure 10.1 below shows the order of the sampling. 
 

 
Figure 10.1: Example of systematic sampling 

 
This sampling method is good as long as the list does not contain any 
hidden order. Systematic sampling is frequently used in ICT research and 
survey, especially in selecting specified number of records from computer 
documents.  

 
(d) Cluster Sampling 

In cluster sampling, the unit of sampling is not referring to an individual 
entity but rather a group of entities. For example, in an organisation there 
are 25 departments and in each department there are an estimated 20 IT 
administrators. You need a sample of about 100 staff but this would mean 
going to many departments if random sampling approach is used. Using 
cluster sampling, you may select 5 departments randomly from a total of 25 
departments. You study all the staff in the 5 departments you chose. The 
advantage that can be highlighted here is: it saves cost and time especially if 
the population is scattered. The disadvantage is that it is less accurate 
compared to other techniques of sampling discussed.  
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10.4.2 Non-Probability Sampling 

In some research scenarios, it is not possible to ensure that the sample will be 
selected based on random selection. Non-probability sampling is based on a 
researcherÊs judgement and there is possibility of bias in sample selection and 
distort findings of the study. Nonetheless, this sampling technique is used 
because of its practicality.  It can save time and cost, and at the same time, it is a 
feasible method given the spread and features of a population. Some common 
sampling methods are quota sampling, purposive sampling and convenience 
sampling.  
 
(a) Quota Sampling 

The main reason directing quota sampling is the researcherÊs ease of access 
to the sample population. Similar to stratified sampling, a researcher needs 
to identify the subgroups and their proportions as they are represented in 
the population. Then, the researcher will select subjects based on his/ her 
convenience and judgement to fill each subgroup. A researcher must be 
confident in using this method and firmly state the criteria for selection of 
sample especially during results summarisation.  

 
(b) Purposive Sampling 

This sampling method is selected on the basis that members conform to 
certain stipulated criteria. You may need to use your own judgement to 
select cases to answer certain research questions. This sampling method is 
normally deployed if the sample population is small and when the main 
objective is to choose cases that are informative to the research topic 
selected. Purposive sampling is very useful in the early stages of an 
exploratory study. One of the disadvantages of this technique is that the 
sample may have characteristics different from population characteristics.  

 
(c) Convenience Sampling 

Using this sampling method, a researcher is free to use anything that they 
could find in the research outline. The sample is selected based on 
preferences and ease of sampling respondents. This sampling is easier to 
conduct and less expensive. However, it has poor reliability due to its high 
incidence of bias. In ICT, convenience sampling seems to be dominant 
especially in cases of organisations that conduct web surveys, mail their 
responses to a survey questions and SMS their opinions to a question. 
Although convenience sampling can cater to a lot of data, it is not reliable in 
terms whether the sample represents the real population or not. 
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1. What are the sampling techniques of probability sampling? 

2. Distinguish between quota and purposive sampling techniques.  

 

SELF-CHECK 10.2 

 

 Sampling is a process of selecting samples from a group or population to 
become the foundation on estimating and predicting outcome of the 
population. 

 Two main techniques of sampling: probability and non-probability. 

 Probability sampling is based on random selection while non-probability 
sampling is not based on random selection. 

 Probability sampling consists of random sampling, stratified sampling, 
systematic sampling and cluster sampling. 

 Non-probability sampling consists of quota sampling, purposive sampling 
and convenience sampling. 

 In cluster sampling, the unit of sampling does not refer to an individual 
entity but a group of entities. 

 

Non-probability sampling       

Probability sampling              

Purposive sampling 

Random sampling 

 Sampling                         

Sampling design 

Sampling population     

Sampling statistics 
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You wish to study the impact of Service Oriented Architecture 
adoption among software architects for software testing methodology. 
There are 300 software architects in 15 departments in the unit you 
choose. You plan to obtain 1,000 software architects using the cluster 
sampling technique. Describe the steps you would take in selecting the 
sample. 
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 CONCEPT OF VALIDITY  

In this topic, we will look at validity as applied to measurement procedures or 
tools used for data collection and information from the respondents. Validity is 
the ability of an instrument to measure what it is designed to measure. In ICT 
research, the focus is more on qualitative paradigm than on the quantitative 
approach. Validity refers to quality and can be applied to any aspect of a research 
scenario.  
 
There are two approaches in establishing the validity of an instrument: 

(a) Establish a logical link between research objectives and the questions used 
in an instrument; and 

(b) Use statistical analysis to demonstrate the link. 
 
 

11.1 

ToTopic pic 

1111  

 

4. Identify the methods for determining reliability; and 

5. Determine four factors that can affect the reliability of a research 
instrument. 

 

3. Describe the advantages and drawbacks of validity; 

1. Differentiate validity from reliability; 

2. Describe the types of validity; 

By the end of this topic, you should be able to: 

LEARNING OUTCOMES 
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Smith (1991) stated that validity is the ability of an instrument to measure what it 
is designed to measure. Another important quote on validity was written by 
Kerlinger (1973) based on his perception on whether we measure what we think 
we are measuring. This statement highlights the importance of validity in any 
research work undertaken to justify the research outcome at the end of the 
process.  
 
All these definitions raise some questions like who will decide that an instrument 
measures what it is supposed to measure and how can it be established that the 
instrument measures what it is supposed to measure? The deciding factor for an 
instrument to be used in a research work always comes under the judgment of a 
researcher. The researcher is the person who has designed the study and is an 
expert in the field. It is equally important to remember that the concept of 
validity is pertinent to a specific instrument and it is always an ideal state for you 
as a researcher to achieve and accomplish it.  

 TYPES OF VALIDITY 11.2 

 
There are three types of validity in establishing a research instrument:  

(a) Face and content validity; 

(b) Concurrent and predictive validity; and 

(c) Construct validity. 
 
Let us now look at each type of validity in more detail. 

11.2.1 Face and Content Validity 

 

 

Figure 11.1:  Link between research questions and research objectives 
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A research instrument should be able to measure deeply based on a logical link 
between research questions and the objectives of the research (Figure 11.1). 

 

 

Each question should have a logical link with the objective and this 
establishment is called face validity.  

As a researcher, you must ensure that those questions and items cover the whole 
range of the issue you are studying.  
 
Therefore, assessment of instrument items in this respect is referred to as content 
validity.  
 

 

Content validity = Assessment/questions and items that covers the 
whole range of the issues being studied. 

This function will ensure that each aspect of research will have similar and 
adequate representation of the questions or items declared in the instrument. 
Content validity is also judged based on the extent to which questions represent 
the fact that they are supposed to measure, as judged by you as a researcher in 
that particular field.  
 
(a) Advantages of Validity  

One of the advantages of this validity is that it is easier to apply it in any 
research work.  

 
(b) Disadvantages of Validity 

There are some drawbacks as well. The judgement is very subjective if a 
researcher uses this validity type. Different individuals may have different 
opinions and views about the face and content validity of an instrument. 
On the other hand, if a researcher substitutes one question for another, the 
linkÊs magnitude may be changed and the validity may vary with questions 
selected for an instrument.  
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11.2.2 Concurrent and Predictive Validity 

A researcher develops an instrument to determine the suitability of a system for 
an IT architecture. The instrumentÊs validity might be determined by comparing 
it with another assessment, perhaps a different architecture model or with future 
observation of how well these system do in an IT architecture. If both 
assessments are similar, the instrument is said to have higher validity.  
 
These types of comparison are called concurrent and predictive validity.  
 
Predictive validity is judged based on the capability of an instrument to forecast 
an outcome. 
 
Concurrent validity is judged on how well an instrument compares with the 
second assessment concurrently.  

11.2.3 Construct Validity  

Construct validity is based on statistical approach and is determined by 
ascertaining the contribution of each construct to the total variance observed in a 
situation or phenomenon.  
 
For example, say you are interested in carrying out a study to find software 
testing evaluation among mobile device platforms for business applications. In 
this case, you will consider the software engineering methodology, requirement 
analysis and testing procedures as the three most important status for evaluation. 
After conducting data analysis, you use statistical approach to establish the 
contribution of each construct (software engineering methodology, requirement 
analysis and testing procedure). The contribution of these factors towards total 
variance is an indicator to the degree of validty of the instrument. The greater the 
variance attributable to the constructs, the higher the validity of the instrument 
specified. But, remember that as a researcher, you need to know about the 
statistical approach and procedures before using construct validity. 
 

 

SELF-CHECK 11.1 

Identify the three types of validity in research.
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 CONCEPT OF RELIABILITY  11.3 

Reliability is often overlooked in a research process. Reliability provides a degree 
of justification to the research outcome at the end of the research process. 
Therefore, it is important to ensure the reliability of a research instrument. 
 

 
 

Moser and Kalton (1989) stated that reliability means a situation when a scale 
or test that gives the same result to the extent that repeat measurements are 
made under constant condition. The concept of reliability in research 
methodology lies on how reliable or unreliable is the research instrument.  

The first aspect focuses on the ability of a research instrument to produce 
consistent measurements. When a researcher performs data collection more than 
once, using the same tool or instrument and gets the same or similar outcome 
under certain conditions then it is said that the instrument is reliable.  
 
The second aspect focuses on the degree of inconsistency in the measurement 
made by an instrument. It means the difference in the measurements when a 
researcher collects the same data more than once, using the same instrument and 
under the same condition. In this case, the degree of inconsistency in different 
measurements taken is an indication of inaccuracy. The error that occurs here is a 
reflection of an instrumentÊs unreliability. More precisely, we can say that 
reliability is a degree of precision in the measurements employed by a research 
instrument. Therefore, the lower the degree of error, the higher is the reliability.  
 
For example, say you want to develop a questionnaire on IT literacy for e-
commerce usage among young executives. You extract the results and find out 
that 5 percent of them are IT literate. Later, you follow with another survey, 
under the same condition and using the same instrument, and it turns out that 20 
percent is IT literate. In this case, the questionnaire has not produced comparable 
result which means it is unreliable. The less the difference between the two sets 
of outcome, the higher the reliability of the instrument.  
     
There are many factors that can affect the reliability of a research instrument. 
Some of these factors are tabulated in Table 11.1. 
 
 
 
 
 
 
 



           TOPIC 11  VALIDITY AND RELIABILITY  
 

 

138 

Table 11.1:  Factors that can affect the reliability of a research instrument 

No. Factor Contribution 

1 Physical setting If an instrument is being used for interviews, any changes 
in the physical setting at the repeat interview may affect the 
responses given by a respondent, which may affect 
reliability. 

2 RespondentÊs mood Changes in a respondentÊs mood during interviews or 
answering questionnaires could also affect the reliability. 

3 Wording of 
questions 

A slight ambiguity in the wording of statements in the 
questionnaire can affect the reliability of the research 
instrument. 

4 Nature of interaction In an interview session, interaction between researcher and 
respondent can affect responses significantly. During the 
repeat interview, the responses given vary due to change in 
interaction and this can affect reliability.  

 

 

SELF-CHECK 11.2 

1. Describe the concept of reliability. 

2. Identify the factors that affect the reliability of a research 
instrument.  

 DETERMINING RELIABILITY 11.4 

There are a few ways to determine the reliability of a research instrument. The 
common methods are by using two classified groups called external consistency 
procedures and internal consistency procedures.  

11.4.1 External Consistency  

External consistency procedures will compare findings from two independent 
approaches of data collection to verify the reliability of the measure. The two 
methods are: 
 
(a) Test / Re-Test 

This method is used to establish the reliability of a research tool. An 
instrument is executed once and then repeated under the same condition. 
The ratio between test and re-test scores is the indication of the reliability of 
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an instrument where the greater the ratio value means the higher the 
reliability. The main advantage of this method is that it permits the 
instrument to be compared to itself and this avoids problems that could 
arise with the use of another instrument. However, there is one 
disadvantage especially when the respondent may recall the answer or 
responses that he/ she gave in first attempt which may affect the reliability 
of the instrument. One way to overcome this is by deploying some interval 
between the attempts.  

 
(b) Parallel Forms of the Same Test 

In this method, a researcher constructs two instruments that are intended to 
measure the same situation or phenomenon. The outcome obtained from 
one test is compared with that obtained from others. If there exists 
similarities, it is assumed that the instrument is reliable. The main benefit of 
using this method is it does not suffer from the problem of recall found in 
test/ re-test method. In addition, a time lapse between the two tests are not 
required. However, a researcher needs to construct two instruments instead 
of one and this can lead to difficulties to achieve comparability in the two 
population groups.  

11.4.2 Internal Consistency  

The main theme of internal consistency is measuring of phenomenon or situation 
and it should produce similar results. The common method in internal 
consistency is the split-half technique. This technique is designed to correlate half 
the items with the other half. Statements or questions are divided into 2 parts in 
such a way that any two statements or questions intended to measure the same 
aspect will fall into different halves. Then, the scores obtained by two halves are 
correlated. Here, reliability is calculated by using the product moment 
correlation between scores obtained from the two halves.  
 

 

SELF-CHECK 11.3 

1. What is meant by parallel forms of the same test in reliability
concept? 

2. Distinguish between external and internal consistency.  
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 Validity is the ability of an instrument to measure what it is designed to 

measure. 

 The concept of validity and reliability applies to all research process.  

 Reliability means  that a research instrument should be able to provide 
consistent measurement at each time of execution.  

 Three types of validity in establishing a research instrument: Face and 
Content validity, Concurrent and predictive validity and Construct validity. 

 Reliability can be determined by using procedures of external and internal 
consistencies.  

 

 
Concurrent validity       

Construct validity 

External consistency 

Face and content validity              

Internal consistency  

Reliability 

Validity         

 

 

Select an ICT research topic and examine the validity and reliability 
of the research instrument used in that particular project.  
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 WHAT IS A RESEARCH PROPOSAL?  

This topic will address guidelines for writing a research proposal for your 
research work. All postgraduate students are required to write a research 
proposal before venturing into research work.  

12.1 

TTopic opic 
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Writing A 
Research 
Proposal 

4. Describe the three common weaknesses in a research proposal; 
 

2. Describe the eight items in a research proposal; 

3. Identify the guidelines for writing a research proposal; and 

By the end of this topic, you should be able to:

1. Define what is a research proposal; 

LEARNING OUTCOMES 
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A research proposal is a document (usually 8-12 pages) written to state your 
proposed research direction and the study you intend to do. A research proposal 
serves to advise your academic supervisor or potential provider of research 
contract on your conceptualisation of the total research process that you propose 
to undertake and examine its suitability. 
 

 
 

A research proposal is an overall plan, scheme, structure and strategy to 
obtain answers for your research problems which constitutes your research 
project. A research proposal can be rejected if your supervisor or graduate 
commitee finds it is poorly devised.  

Therefore, you need to have a well-planned research proposal prior to 
undertaking any research tasks. If the proposal is well-designed, it would be 
much easier for you to outline the entire research processes as well as help you to 
prepare a thesis or dissertation in a sequential manner.  
 

 CONTENTS OF A RESEARCH PROPOSAL  12.2 
In this section, we will describe in detail about the contents of a research 
proposal. Firstly, let us examine Figure 12.1 that shows the content of a research 
proposal. 
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  Introduction 
 

 Research Objectives  
 

 Research Questions 

 Significance of the Research 
 
 
 

 Literature Review  
A research 
proposal 
must have... 

  Methodology 
 

 Project Schedule 

 References 
 

 
 

  
 

Figure 12.1 : Contents of a research proposal 
 
(a) Introduction 

(i) In this section, you should provide an overview of the issues that you 
intend to study. The content of introduction should be brief, precise 
and straight to the point. After giving an overview on the scope of the 
research, you will need to narrow it down to the specific area of your 
concern.  

(ii) Try to elaborate on the main theme that needs to be addressed. 
Identify the gap that exists and the research question will surface 
naturally. 

(iii) Define the problem statement in your proposal. This will give a clear 
perception to the reader on the issue you are going to solve. However, 
the problem statement you write in the proposal may only be 
tentative at the point of proposal preparation because the research has 
not been carried out yet.  

(iv) Use simple sentences and make sure you narrow down the research 
issue to focus on a very specific field.  

 
(b) Research Objectives 

(i) List out your research objectives and it should indicate the central 
theme of your research that you intend to study. 

(ii) When writing the objective statement, use action-oriented verbs such 
as Âto find outÊ, Êto determineÊ and Âto ascertainÊ, which must be listed 
numerically.  

 

http://images.search.yahoo.com/search/images/view?back=http%3A%2F%2Fimages.search.yahoo.com%2Fsearch%2Fimages%3Fp%3Dreport%26ei%3DUTF-8%26fr%3Dyfp-t-501%26fp_ip%3DMY%26x%3Dwrt%26js%3D1%26ni%3D21&w=314&h=421&imgurl=www.about-credit-report.com%2Fimages%2Fcredit-report-1.jpg&rurl=http%3A%2F%2Fwww.badcreditcarloanspecialists.com%2Fautoloans%2Fcredit&size=24.8kB&name=credit-report-1.jpg&p=report&type=jpeg&no=1&tt=12,376,284&oid=df84d2ca6e85e0e6&ei=UTF-8�
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(c) Research Questions 
You must remember that research questions do not need to be in question 
form. These can be one line statements describing the problem to be 
investigated. In ICT, research questions will influence research 
methodology and the type of analysis to be performed due to the nature of 
the ICT field which is very much diversified.  

 
(d) Significance of the Research 

(i) Briefly mention why you need to do the research and provide 
justification for it 

(ii) You may elaborate on the significance of the research based on certain 
criteria, for instance, a problem that demands attention because the 
findings can solve or influence practice. 

(iii) You can also provide justification if the methodology you are going to 
use has some degree of novelty and your research would contribute 
to new knowledge.  

(iv) Some other criteria you can mention are the variables that you are 
going to use and the expected outcomes of your research and its 
influence on the model or design. 

 
(e) Literature Review 

(i) In this section, do some summary about the related work of your 
research and what others had done to date in your field of interest.  

(ii) Try to read a thesis in similar area that you are investigating to get the 
feel of it. 

(iii) It will be an added advantage if you could provide one or two critics 
of related work that you have come across, in the proposal. This will 
give a good impression to the readers that you have done your 
homework. 

(iv) Introduce some definitions of the key terms. 

(v) Conclude the literature review with a theoretical background which 
describes the model you are going to use in the research.  
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(f) Methodology 

(i) Generally, it is not necessary to describe in detail about the 
methodology that you are going to use in your research proposal. 
However, you should justify why it is chosen over other similar 
methodologies 

(ii) You may explain some reasons why you are using certain theory or 
models, whether your research approach will be qualitative or 
quantitative, or a combination of both. 

(iii) Describe variables, sampling techniques and data collection methods 
as well. 

(iv) Explain the type of data involved and what type of analysis and 
testing will be performed.  

 
(g) Project Schedule 

Provide a Gantt Chart or timetable specifying how long it will take to 
complete your research work. Also indicate how long you will take for data 
collection, analysis and writing up the final report or document. Some 
research proposals required indication of milestone dates to give clear 
picture on the expected accomplishment.  

 
Figure 12.2 shows an example of a Gantt Chart. 
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Figure 12.2: Gantt Chart 
(h) References 

(i) List of references must be provided by following the academic 
guideline or scholarly fashion. References will convince the reader 
that your proposal is comprehensive and demonstrate your 
understanding in the particular field of interest. 

(ii) Use citation style of APA (Manual of the American Psychological 
Association) or other bibliographical standard accepted in ICT. 

 

1. What are the main contents of a research proposal? 

2. What should you write in the literature review in a research 
proposal? 

 

SELF-CHECK 12.1 
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 GUIDELINES FOR WRITING RESEARCH 
PROPOSAL 

12.3 

There are several steps and guidelines to be followed during research proposal 
preparation.  

(a) Familiarise yourself with word processor software (i.e. Microsoft Word, 
Open Office) and take time to learn the features of the software, for instance 
inserting tables, graphs, footnotes and other specially formatted features. 
This will help you towards preparing a research report at the end of the 
process. In ICT, it is important to use equation and mathematical formulas, 
therefore learn to include them during the writing process.  

(b) Follow the guidelines specified by the institution, organisation or funding 
agency to which you are submitting the proposals. Write according to the 
given guidelines and the specified format.  

(c) While writing the first proposal, present your ideas by narrowing it down 
sequentially and focus more on presenting the information in an interesting 
manner. You must remember that your proposal should be expressed 
clearly and states the overview of your research intention. Chances are that 
you will miss some important information but you can always review the 
proposal later, once you finished your first draft.  

(d) Write and explain about your research problem at the beginning of the 
proposal content (i.e. Introduction section). This is important as to give 
readers attention since the entire research process is driven by the research 
problem. 

(e) Briefly and precisely write about the methodology you are going to 
implement. It is a good practice to outline methods and source of data in 
the proposal stage itself. This will put your proposal in a better position in 
order to determine its worth and potential contribution. 

 

Identify the guidelines involved in constructing a research proposal. 

SELF-CHECK 12.2 
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   COMMON WEAKNESS IN RESEARCH 
PROPOSAL   

As a graduate student, you must ensure that your research proposal meets the 
requirement and guidelines specified by your institution or university. This is 
partially important to help you plan your research process and ease you towards 
the preparation of the dissertation or thesis. There are some common weaknesses 
encountered by researchers during research proposal preparation (Allen,1960). 
Proposals submitted by researchers and students for academic projects tend to 
have weaknesses as described in Table 12.1. 
 

Table 12.1:  Weaknesses in Research Proposal 

No. Weaknesses Details 

(a) Weakness in 
Research Problem 
Justification 

 

 Project description is unfocused and research direction 
is unclear 

 Research problem is not significant enough to support 
or provide justification in initiating new knowledge 
contribution 

 The research problem is of interest only to a particular 
group and has many limitations 

 The research problem may be so complex than the 
author actually thinks 

 The hypotheses are doubtful or rest on insufficient 
evidence 

(b) Weakness in 
Research 
Methodology 

 

 Research design and methodology is so vague and 
unfocused 

 Data declared by author is either difficult to obtain or 
not appropriate for research problem mentioned earlier 

 Method and measurement instruments are 
inappropriate for the research design 

 The proposal does not state the equipment to be used or 
highlights an outdated equipment for the research use.  

 The proposed statistical approach has not received 
adequate consideration, is too simple or unlikely to 
yield accurate results. 

12.4 
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(c) Weakness of 
Proposal Author 

 

 The author does not have sufficient training or 
experience for the proposed research topic. Hence, it is 
important for you to choose a topic which you are good 
at and familiar with in the specified field.  

 The author has insufficient time to devote to the 
research project. 

 The author does not critically review the related works 
but simply rewrites the available literature of the 
particular research topic. 

 The author does not quote and cite the necessary 
references based on academic journals and research 
papers.  

 

 

SELF-CHECK 12.3 

1. Describe the common weaknesses encountered during 
proposal writing. 

2. How is a good research proposal benchmarked?  

 

 A research proposal is an overall plan, scheme, structure and strategy to 
obtain answers for your research problem that constitutes your research 
project. 

 A research proposal should be concise, precise and highlight research 
problems as main theme.  

 Gantt Chart is important to illustrate your planning and project schedule 
throughout the research process. 

 

 

Gantt chart     

Literature review   

Methodology  

Research objectives  

Research problem 

Research proposal   

Significance of research        
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Select a research proposal with any topic range in the ICT field. 
Evaluate and comment the research proposal based on its contents and 
chronological form. Highlight and benchmark the quality and 
weakness of the proposal.  

 

 

Journal / Proceedings  

Allen, E. M. (1960). Why are research grant applications disapproved? Science, 
132, 1535-153  

Internet Resources  

Hilsden, B. (1996). Beginners guide to research proposal [Electronic version] 
http://www.ucalgary.ca/md/CAH/research/res_prop.htm    

http://www.geocities.com/Athens/3238/project.htm   

http://www.petech.ac.za/research/Ri2(e).htm  

Kennedy, I. (2007). How does a Researcher Write a Project Proposal [Electronic 
version] 

Technikon, E. (2007). Guidelines for the completion of a research proposal 
[Electronic version] 

 
 

http://www.ucalgary.ca/md/CAH/research/res_prop.htm
http://www.geocities.com/Athens/3238/project.htm
http://www.petech.ac.za/research/Ri2(e).htm


 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 RESEARCH WRITING   

The purpose of this topic is to give you a general guideline in preparing a 
research paper, thesis or dissertation. Although the format discussed here might 
be slightly different from that of your institution, much of the components are 
similar and widely used. 
 
If you are writing a thesis or dissertation, always check with your faculty or 
Graduate School to ensure that you follow the given guidelines for writing 
theses. Always check for the width of margin, size and style and format of 
contents. After extensive research process and exercises, research writing will be 
the final process to complete the whole sequence. In a way, this last step is the 
most crucial as it is through the thesis or dissertation, you report the findings of 
your work to your supervisors and committee.  
 

13.1 

TTooppiicc Writing a
Research 
Report 



1313  

4. Identify the importance of presenting and publishing a completed 
research paper. 

 
 

2. Define an outline for research report; 

3. Identify common principles of writing; and 

By the end of this topic, you should be able to: 

1. Describe what is research writing in general; 

LEARNING OUTCOMES 



 TOPIC 13  WRITING A RESEARCH REPORT  
 
 

153 

Faculty members and most people would not know the effort that you have put 
carefully in all stages of the research process as they can only read your thesis or 
report. Therefore, the whole perception can be spoiled if the report is not well-
written. The quality of research writing depends on writing skills, clarity of 
thought and ability to express ideas in a logical manner.  
 
The use of visual representation of your findings by using graphs and charts is 
essential to help readers understand better. You must understand the difference 
between research and other writing as caution, control and rigour are needed in 
research writing.  
 
Research writing needs to be in a controlled manner, so you must be careful 
about what you write, the words you use, how ideas are expressed and finally, 
the validity of your conclusion. The writing must be clear, free from error, 
grammatically correct and free of ambiguity. Always bear in mind that you must 
be able to defend what you have documented.  
 
Top researchers also have to go through a number of drafts before finalising their 
reports, therefore you also need to be prepared to take the writing task several 
times before finalising it. Research writing can be an exciting intellectual exercise 
if it is done carefully and to the point. 
 

  RESEARCH REPORT OUTLINE 13.2 

 
Before beginning to write, you should develop chapters outline or also widely 
known as Table of Contents. This will guide on how to divide your ideas and 
findings into different chapters and to plan on what to state in each chapter. 
Again, before doing the outline, please refer to your faculty or university 
graduate schoolÊs guideline on thesis preparation. The guideline should define 
an outline which you can start working with and modify to suit your research 
requirements. 
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In a thesis or dissertation, there will be preliminary materials which include title 
page, abstract, acknowledgements, table of contents, list of figures and list of 
tables. All pages in the preliminary section will start with lower-case Roman 
numerals (i,ii,iii,iv.)  
 
(a) Title Page  

Title page usually includes the topics of the thesis chapters, the name of the 
author, a statement on degree requirements, the name of the institution to 
be submitted to and the date of presentation. More importantly, the title 
must be precise. However, after examination and approval of your thesis by 
the senate, your title may undergo some changes or modification. Hence, it 
is important to ensure that the title should claim more than the research 
actually delivers. Also keep in mind the potential benefit to the readers who 
may conduct searches in the research databases in which your thesis may 
be listed.  

 
(b) Acknowledgement  

The acknowledgement page is included to state your appreciation to those 
who helped and assisted you throughout the research period. Avoid 
flattery and excessive recognition for routine participation of persons and 
family members.  

 
(c) Table of Content 

A table of content is very important in providing outline for the whole 
content of a thesis. Page references for each chapter and sub-chapter are 
also included in the table of content.  

 
(d) List of Figures and Tables 

It is a common practice to include separate sheet on list of figures and list of 
tables. Full title of figures and tables in the thesis are worded exactly as they 
appear in the thesis body. In ICT research, at times there is another type of 
list called List of Abbreviation. Since ICT deals with large number of 
terminologies, researchers often use IT jargon in their writing. Therefore, it 
is important to include an additional list that defines all the jargons to the 
readers.  
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 A typical body of thesis would contain the following chapters (Figure 13.1): 

 

Figure 13.1: Chapters in a thesis 
 
(e) Chapter 1  Introduction  

The Introduction chapter, being the first chapter, consists of a statement of 
the problem with research questions to be answered. In this chapter, you 
should present significance of your research work, background on your 
area of interest and important defined terms of your work. You also need to 
state your assumptions that you made as well as the limitation of your 
research. Chapter 1 serves as an important chapter because it gives the 
examiners and readers a glimpse of what you are actually supposed to 
produce and expect at the end of the research process.  

 
(f) Chapter 2  Literature Review  

In this chapter, you should thoroughly review  important literature in your 
research area. This chapter should be constructed well enough by extracting 
previous research and providing critiques in your own words. Providing 
critiques shows you are capable as a scholar and knowledge savvy. The 
whole chapter should bring the reader up to date about the most recent 
research and thinking in the field. Read, extract and write the review in 
your own words.  

 
(g) Chapter 3 - Methodology  

In this chapter, write about your research design and method you choose to 
complete your research work. You will have to explain about sampling 
method and how you select them. Also indicate samples representation and 
description about variables that you use.  In ICT research, methodology 



  TOPIC 13  WRITING A RESEARCH REPORT  
 

 

156 

should be concise and clear. If you adopt a model from other researchersÊ 
work, you have to cite and mention it as well as reasoning out the details of 
a particular model. Do not forget to include explanation on how you 
perform data collection methods, questionnaire design and instruments to 
be used to analyze the outcome.  

 
(h) Chapter 4 - Results and Discussion 

Chapter 4  serves as another important chapter where you present your 
findings and data analysis. Briefly, this is the core of your thesis. Use 
extensive tables and graphs to present your analysis, and give clear view of 
your findings, chronologically. You may also present data in the form of 
documents or observations to support your argument. Use consistent terms 
throughout the thesis chapters. Discuss your findings by identifying and 
interpreting it logically. Examiners or readers should be able to relate to 
your results and discussion accordingly. One of the common weaknesses 
observed among graduate students is that they fail to provide thoughtful 
interpretation of their findings. Keep in mind, the scholarly judgment of 
being a graduate student or researcher always depends on your ability to 
think, interpret and write.  

 
(i) Chapter 5 - Conclusion and Future Works  

The last chapter can be divided into two main parts : conclusion and future 
work/ recommendation. This chapter,  should highlight the summary of 
your entire findings and describe briefly about it. You may also suggest 
how your research work and findings can be improved under different 
setting or circumstances. Give recommendations and suggest future works 
that possibly could be further developed.  

 
(j) References 

This section consists of References and Appendixes of your thesis. Refer to 
your university guideline on writing references. Typical style would be 
alphabetical order with last name of the author listed first. In References, 
you should include journals, books, Internet articles, chapters in books or 
monographs that you have cited in your thesis document. On Appendixes, 
included separate sheet for Table and data, printed forms of questionnaire, 
cover letters, datasheet, software information and manual, simulation 
procedures and other materials pertinent to your research. 
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SELF-CHECK 13.1 

Identify the contents of a thesis. 

 PRINCIPLES OF WRITING  13.3 

 
You must always bear in mind that your research report or thesis will be the 
ultimate benchmark of your effort, hard work and masterpiece that you have 
done for a certain period of time. The thesis you prepared can say more about 
you to your reader than you can possibly imagine. There are 3 principles of 
writing that you need to consider during preparation of your report or thesis.  
 
(a) Clarity  

Your thesis should be easy to read, double-spaced and clean. Use word 
processing tools like Microsoft Word or Open Office to format your text in 
consistent manner and setting the margins to control the line and page 
length. Each sentence you construct should reflect some continuity and 
clarity.  
 

(b) Logical  
You need to check if all your presentation and findings in the thesis are 
logical or not. It means all your content, headings and subheadings should 
be interrelated and continuity exist between them. By having logical 
structure in your writing, the outcome of thesis will be in good quality and 
comprehensive. Examiners and readers can quickly grasp what you are 
trying to say and express in your thesis document. 

 
(c) Precision  

Your thesis or research report needs to be crisp with precision. Avoid 
statements like Âsort of‰ or  „I guess so‰. Your content and statement should 
be clean-cut and present the scope in a straighforward manner. Every fact 
in your thesis should have its precise place within the thesis structure. 
Refining your Table of Contents is also another method to check your 
precision and flow of contents in the thesis. 
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SELF-CHECK 13.2 

1. Describe important principles in writing a thesis or 
dissertation. 

2. What are the preliminary materials in a thesis structure?  

 PUBLISH OR PERISH  13.4 

 
Once you have completed your thesis, the next immediate step will be proof 
reading and doing correction. You have to do this as many times as required 
before final submission for examination. Apart from correction and submission 
process, as a researcher you may also produce paper presentation and journal 
articles based on your unpublished results. In an academic scenario, it is a 
standard practice to present findings in conferences and produce journal articles. 
 

 

There is a saying „Publish or 
Perish‰, meaning that to sustain 
academic profile and credibility, 
one should publish in reputable 
journals. Many researchers present 
their research findings at regional, 
national or international 
conferences. For ICT research, there 
are various reputable conferences 
such ACM and IEEE. This type of 
conference would serve as a 
platform for information 
dissemination and new exchange of 
ideas among researchers.  
 

 
If you would like to present a paper for a conference, you will need to submit a 
paper proposal several months in advance to the institution that hosts the 
conference (Figure 13.3). Conference paper format varies and usually depends on 
the conference requirement. 
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Figure 13.3:  Example of Call for Papers advertisement for a conference 
 

Always refer and consult conference organisers that invite researchers to submit 
their manuscript. One thing that is true about conference papers is that they need 
to be written with the same clarity and academic rigour required by any research 
report. On the other hand, an even more effective method would be publishing 
your findings in an academic journal. Before submitting, get resources and read 
several issues of the journal to ensure it is the right platform for your paper. 
Some journals will have „Call for papers‰ on special issues (special chapters or 
coverage on certain issues). For this type of journals, you need to prepare and 
submit it a year ahead before the date of publication. Remember, journal space is 
at a premium, so you have to be concise and precise while writing. It will be a 
good practice to approach your supervisors in getting thier critical feedback 
about your paper prior to submission where you can use their suggestion to 
revise and strengthen what you have written. 
 

 

1. Why should a researcher publish his/her findings? 

2. Distinguish between journal and conference proceedings.  

SELF-CHECK 13.3 
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 Writing research report or thesis is the most crucial procedure in a research 

process. 

 Format and styles of a thesis may differ from institution, however the 
structure must be precise and concise.  

 Refer to your institution on the format and guideline specified for thesis or 
dissertation writing. 

 There are different ways of referencing and writing bibliography (i.e.APA 
Style). 

 Before starting to write your report or thesis, prepare an outline or Table of 
Contents to ease the entire process.   

 

Bibliography 

Journal       

Proceedings 

References 

Research report              

Thesis 

 

 

Discuss and construct an outline for a thesis writing based on your 
research topic or any topic in ICT that fits your requirement. Highlight 
the main contents as well as preliminary materials.  

 

 

Internet Resources  

Chinneck, J. W. (1999). How to organize your thesis   [Electronic version] 
http://www.sce.carleton.ca/faculty/chinneck/thesis.html  

Draper S. (2001). Writing your thesis. [Electronic version] 
http://www.psy.gla.ac.uk/~steve/courses/thesis.html  

http://www.sce.carleton.ca/faculty/chinneck/thesis.html
http://www.psy.gla.ac.uk/%7Esteve/courses/thesis.html
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Kastens, K., Pfirman S., Stute, M., Hahn B., Abbott D., & Scholz C. (2007). How to 
write your thesis. [Electronic version] 
http://www.ldeo.columbia.edu/~martins/sen_sem/thesis_org.html  

Rudner, L. M. & Schafer, W.D. (1999). How to write a scholarly research report. 
Practical Assessment, Research & Evaluation, 6(13). 2007 [Electronic version] 
http://PAREonline.net/getvn.asp?v=6&n=13  

Wolfe, J. (2007). How to write a PhD thesis [Electronic version] 
http://www.phys.unsw.edu.au/~jw/thesis.html   

http://www.ldeo.columbia.edu/%7Emartins/sen_sem/thesis_org.html
http://pareonline.net/getvn.asp?v=6&n=13
http://www.phys.unsw.edu.au/%7Ejw/thesis.html

	Cover & Credit [DTP1] May 2010
	TOC
	COURSE_GUIDE cover
	CG
	WELCOME TO CMRM6103/GMRM5103
	WHAT WILL YOU GAIN FROM THIS COURSE?

	COURSE GUIDE DESCRIPTION
	Aim of the Course

	COURSE OBJECTIVES
	How do you get the most from this Course?

	COURSE PACKAGE
	COURSE TOPICS
	MODULE CONTENT ORGANISATION 
	ASSESSMENT METHOD
	ASSIGNMENTS
	FINAL EXAMINATION (50%)
	CLASS PARTICIPATION
	SUPPORT
	Seminars
	LMS Online Discussion
	Facilitator
	Library Resources
	Learner Connexxions
	FINAL REMARKS 


	Topic 1 [DTP1]
	 DEFINITION OF RESEARCH
	  WHAT RESEARCH IS NOT
	 RESEARCH CHARACTERISTICS 
	 THE RESEARCH PROCESS

	Topic 2 [DTP1]
	 RESEARCH FOCUS IN INFORMATION TECHNOLOGY
	2.1.1 Research Orientation of IT
	2.1.2 Various Research Direction and Topic Categories

	  RESEARCH PHILOSOPHIES AND  PRINCIPLES 
	2.2.1 Conventional Scientific Research 
	2.2.2 Interpretivist Research 
	2.2.3 Engineering Research 

	 COMMON RESEARCH TECHNIQUES FOR IT
	 RESEARCH ETHICS 

	Topic 3 [DTP1]
	  WHAT IS LITERATURE REVIEW?
	 EVALUATING JOURNAL  ARTICLES  

	Topic 4 [DTP1]
	   SUB-PROBLEMS IN RESEARCH 

	Topic 5 [DTP1]
	 WHAT IS A RESEARCH DESIGN?
	 TRUE DESIGNS
	5.4.1 The After-only Design 
	5.4.2 The Before-and-after Design 
	5.5.1 Non-Equivalent Control Group Design 
	5.5.2 Interrupted Time Series Design 


	Topic 6 [DTP1]
	   DEFINITION OF  A VARIABLE
	  THE DIFFERENCE BETWEEN CONCEPT AND VARIABLE
	 TYPES OF VARIABLE
	6.3.3 Unit of Measurement 

	 MEASUREMENT SCALE
	6.4.1 Nominal 
	6.4.2 Ordinal 
	6.4.3 Interval 
	6.4.4 Ratio 


	Topic 7[DTP1]
	 TYPES OF HYPOTHESIS

	Topic 8 [DTP1]
	8.2.1 Observation Studies
	8.2.2 Correlational Research 
	8.2.3 Survey Research 

	Topic 9 [DTP1]
	9.1.1 Qualitative Research in Information and Communication Technology
	  TYPES OF QUALITATIVE RESEARCH METHODS
	9.2.1 Action Research
	9.2.3 Ethnography 
	9.2.5 Content Analysis 


	Topic 10 [DTP1]
	10.4.1 Probability Sampling 
	10.4.2 Non-Probability Sampling

	Topic 11 [DTP1]
	11.2.1 Face and Content Validity
	11.2.2 Concurrent and Predictive Validity
	11.2.3 Construct Validity 
	 DETERMINING RELIABILITY
	11.4.1 External Consistency 
	11.4.2 Internal Consistency 


	Topic 12 [DTP1]
	 WHAT IS A RESEARCH PROPOSAL? 
	 CONTENTS OF A RESEARCH PROPOSAL 
	 GUIDELINES FOR WRITING RESEARCH PROPOSAL
	   COMMON WEAKNESS IN RESEARCH PROPOSAL  

	Topic 13 [DTP1]
	 RESEARCH WRITING  
	  RESEARCH REPORT OUTLINE
	 PRINCIPLES OF WRITING 
	 PUBLISH OR PERISH 




